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MECHANISM OF THE FORMATION AND GROWTH OF 

MALIGNANT TUMORS 

By Alexis Carrel, M D 

or New York, N Y 

FIIOM TIIF L\UOIUTOKItS OF THE ROCK.FFFLLFK INSTITUTE FOK MEDICAL HlbEKHCU 

Wi: CAN hardly expect to cuie malignant tumois, or to prevent their 
occurrence, as long as the factois detei mining their formation and the con- 
ditions of then growth remain unknown The problem of cancel must be 
attacked from its physiological side We have to discover by what piocess 
a gioup of cells acqiuies the powei to pioliferate indefinitely among the 
doimant tissues of the adult animal The growth of cancer is certainly 
determined by conditions as piecise as those luling the development of noimal 
tissues It is true that malignant cells do not obey the common law But 
their anaichical appeal ance must be attributed meiely to our lack of knowl- 
edge of the pioperties causing their peculiar behavior If we knew all the 
factors capable of pioducing cell piolifeiation and dediffeientiation, we could 
understand the genesis of cancel Conversely, the discovery of the natuie 
of malignant tumors would ceitamly advance our knowledge of the mechan- 
isms of tissue giowth Instead of meiely searching for the viius, bacteiia, 
helminths, oi chemical substances that may be responsible for the occurience 
of cancel, oi studying the fate of transplanted bits of tumois m animals, 
we must considei the problem in its physiological aspects and elucidate the 
fundamental lelations which unite the development of neoplasms, tbe pro- 
liferative eneigy of noimal tissues, and the functions of the humors 

The mechanisms that bung about the lesting condition of the tissues in the 
adult organism, and allow a resumption of their activity during wound healing 
or tumoi giowth, are most complex Howevei, the experimental anal} sis 
of these phenomena has become possible lately The new technics, b} whicb 
fibi oblasts, epithelial cells, leucoc}tes, and tumor cells can be made to grow m 
puie cultutes like bacteria, ‘ ha\e bi ought some light into this obscure field 
This papei is intended merel} to bung together certain facts that I have 
obseived in studMiig noimal and cancel tissues, and to discuss their signifi- 
cance fiom both points of Me^^ — the foimation of tumors, and their growth 
.'1 Mrc/uinmii of the Foiinatwn of Malignant Cells — The transfor- 
mation of normal into malignant cells lakes place under conditions that are 
fai from being accurateh kno^\n Ho\\e\er it is certain that tumors prac- 
tical!} al\\a}s occur at the site of a chronic irritation, sarcoma apjieanng 

* Rc.id before the Amcricin Suru:ic,al Association Ma\ 5 1025 
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during youth, and carcinoma during old age These simple observations 
indicate that two factors are necessary for the production of cancer — ^local 
irritation, and a certain condition of the tissues and the humors, such as 
takes place in old age or }outh No specific agent can he held lesponsible 
for the formation of a tumor An immense amount of clinical e\idence and 
the observations of Borrel, Fihiger, Yamagnva, and others have proven that 
cancer develops as readily in the focus of a parasitic or bacterial infection as 
in tissues irritated by X-ray burns or some chemical substances But, in 
order to bring about the formation of a tumor, these irritants geneially require 
a certain predisposition of the oiganism, such as senescence m the case 
of carcinoma 

Our problem is to discover how local nntation determines a neoplasm and 
how this phenomenon may he influenced b}' a general condition of the organ- 
ism The study of tiansplanted tumors cannot gi\e us an\ information, as 
we are concerned with the transfoimation of normal into cancer cells and not 
with their mode of propagation Foi Innately, it has become possible to 
observe the genesis of a tumoi since Rous found a sarcoma which can be 
transmitted through its filteied extract This discovery can be considered the 
most important advance in cancer lesearch during the last twenty-five years, 
because it rendered feasible a direct examination of the process of tumor 
formation More recently, Yamagiwa also developed an eftectne method of 
producing cancer tissue by coal tar The formation of a neoplasm by this 
technic is a slow process, while the filtered extract of Rous’ sarcoma possesses 
such activity that the transformation m vilio of normal tissue into sarcoma 
may take place m two days- Howe\er, both Rous’ substance and coal tar 
were used in m)' investigations of the genesis of malignant cells, the role 
of irritation in the process, and the mechanism of body resistance to 
tumor formation 

T)ansfounation of Noiiiial mio Mahguant Cells by Rons’ P) maple — 
When an extract of Rous’ sarcoma, filtered through a Beikefeld filter, is 
injected into a chicken, a malignant tumor develops which generally kills the 
animal by lung metastases The tumor, as is well known, is a spindle-cell 
sarcoma, which is to-day extremely malignant and may bring about the death 
of the host m about two weeks When a fragment of Rous’ sarcoma is 
cultivated m vit) o, cells of various types migrate into the culture medium 
They are chiefly polymorphonuclear leucocy tes, macrophages, and fibroblasts 
We had to determine whether all these cells are malignant, or whether the 
malignant characteristic belongs only to one type From Rous’ sarcoma and 
another chicken sarcoma, pure strains of fibroblasts and of large mononuclear 
leucocytes (monocytes, blood macrophages, or endothelial leucocytes) were 
isolated, and after a few weeks their malignancy was tested by inoculation 
into chickens The fibroblasts were not found to be malignant,^ while the 
pure cultures of macrophages, when grafted into fowls, gave rise to tumors 
which killed the animals rapidly ^ Although Rous’ sarcoma consists of spindle 
cells, it appeared that the malignant element is the macrophage 
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FORMATION AND GROWTH OF MALIGNANT TUMORS 

The lesult of these experiments indicated that the inoculation of Rous 
substances into the body probahl} transforms the tissue macrophages into 
saicoma cells, while it has little or no action on the fibi oblasts This supposi- 
tion was tested iji viti o Puie cultures of fibroblasts and of blood macrophages 
were inoculated with the cancer-producing substances The fibi oblasts did 
not become transformed into malignant cells, “ while the macrophages did ® 
It was obvious that the maciophages possess a stronger affinity for Rous’ 
substance than the fibi oblasts The Rous sarcoma appeals, therefore, to be 
a disease of the maciophage In some of Fischer’s expeiiments,' where 
fragments of embiyonic heait became saicomatous from contact with frag- 
ments of Rous’ tumor, the contamination was piobably due to infection of 
the tissue maciophages by Rous’ piinciple When heart tissue is inoculated 
in vtlio with saicoma extiact, the abnoimal migration of the tissue macio- 
jihages. which was obseived by Ebeling,'^ shows that these cells have been 
affected by Rous’ substance in some manner But it is not unlikely that 
undei ceitain conditions fibi oblasts can also be infected 

The possibiht}^ of transfoiming a puie strain of normal monocytes into 
saicoma has been utilized m the study of the essential chaiacteristics of a 
malignant cell'* Puie cultures of monocytes taken fiom the blood were 
made in flat, round flasks and subsequently inoculated with a small amount 
of filteied Rous’ saicoma extract Aftei seveial weeks, the cultures were 
injected into fowls and gave use to lapidly gi owing tumois which ultimately 
killed the animals by metastasis It was’eMdent that the monocytes had 
become saicomatous The changes undergone by such cultuies may be 
summaiized as follows 

Aftei the inoculation of cultures of monocytes with Rous’ substance, most 
of the cells go on multiplying fot da}s oi weeks But a few macrophages 
.issume the appearance of diseased cells and sometimes agglutinate in clumps 
Aiound the small masses of amoiphous tissue, the ameboid cells show less 
activit), become full of vacuoles and gianulations, metamorphose into fibio- 
blasls ” and eAentually die It seems as if Rous’ substance communi- 
cates to the monocytes a disease which still allows the cells to multiply, but 
shoitens then life 

When the culture medium is stained with phenol red, it becomes apparent 
that the tissues infected with Rous’ piinciple manufacture more acid than 
the contiols c\cn befoic the onset of marked morphological changes" The 
acid jiioduction may lie more marked when the medium contains a large 
amount of gluco'^e and is deprned of air Tins agrees with the fact disco\- 
cied b\ Warbuig that tumor tissue, deprned of oxygen, possesses a high 
ghcohtic powci The production of acid In the cells, as well as then diseased 
londition explains the increase of their electiical conductniU obser\ed In 
Crile This modification of the ionductnit> is a chainctenstic of cell injur\, 
ns Ostcihout has shown and also of an increase of the H ion concentration 
in the tissues It can liardK be considered as specific of tumors 

The cultuies are piofoundlx modified In the production of necrotic tissue 
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and the digestion of the medium around the amorphous masses The coagu- 
lum assumes the appearance of a geographic map or moth-eaten cloth There 
is an abundant production of proteolytic enzymes which later on destroy the 
medium and eventually kill the cultures Numerous monoc3'tes become trans- 
formed into laige triangular, pol}gonal, or spindle-shaped cells, having sharp 
piocesses and filled with granulations They closely resemble normal or 
diseased fibroblasts 

During the process, the Rous principle is leproduced, as is demonstrated 
by the foimation of malignant tumors after fowls have been inoculated with 
the fluid of the cultures ” 

We may conclude from these experiments that the essential characteristic 
of a sarcomatous maciophage is to be a diseased and short-lived cell which 
lepioduces the substance responsible for its malignant transformation The 
tumor cell is by no means anarchical, nor does it possess as much growth 
eneigy as a normal monoc3'te It is merel3' a sick cell The malignant trans- 
formation IS not the result of a long process, as culluies of noimal spleen 
have been observed to become sarcomatous in fort3'-eight hours - 

The morphological changes in a puie culture of monoc3tes under the 
influence of Rous’ principle remind one of the clear areas that Twoit obseived 
developing m his cultures of micrococcus after he had inoculated it with the 
lytic principle, called later bacteriophage by d’Herelle In those areas, the 
micrococci underwent lysis and reproduced the lytic principle, and the phe- 
nomenon could repeat itself indefinitel3' In an analogous manner, the 
macrophages inoculated with Rous’ substance become sick, reproduce the Rous 
substance, and die As long as the coagulum contains living cells, the 
Rous substance is set free m the medium There is some lesemblance between 
the lytic principle of Twort and the Rous principle Both can be supposed 
to develop within a cell undei the influence of a metabolic disturbance, caused 
by a non-specific factor Once the process has started, it reproduces itself 
indefinitely by a mechanism that we do not understand, but whose existence 
is certain 

The properties that we have described as chaiacteiistic of the malignant 
cells of Rous’ sarcoma are probably common to all sarcomatous cells An 
investigation was made of the behavior in vtfi o of various types of malignant 
tumors - such as carcinoma of the hen ovary, other fowl sarcomas, Flexner- 
Jobling carcinoma, mouse carcinoma, mouse sarcoma, fowl coal tar sarcoma, 
fowl teratoma, and human spindlc-cell sarcoma In ever3^ case, the cells were 
less active than normal cells of the same t3 pe and died prematurel3' The 
digestion of the medium took place generall3’^ in the same manner as in cultures 
of Rous’ sarcoma A more complete study was undertaken of tar sarcoma - 
Its cultural properties closel3' resemble those of Rous’ sarcoma The 
fragments rapidly surround themselves with pol3TOorphonuclear leucocytes 
and macrophages These cells are less resistant than normal leucoc3'tes and 
monoevtes and die in large numbeis within twenty-four hours The diges- 
tion of the medium occurs in the usual wa3^ In the digested area, small 
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clumps of amorphous material, dying macrophages, and large fibroblasts 
more or less full of granulations and vacuoles aie observed After a few 
days, the cultuies present the same appearance as the cultures of Rous’ 
sarcoma To summarize there is no fundamental difiference between the 
cultural characteristics of the Rous and tar sarcomas, and most of the 
pioperties of the macrophages from both tumors are identical 

We do not yet understand the mechanism of the tiansfoimation of noimal 
cells into tumor cells under the influence of coal tar In spite of the large 
number of experiments mspiied by the discovery of Yamagiwa, little is 
known beyond the fact that coal tar rubbed on the skin, or injected into the 
tissues, brings about the formation of a malignant tumor 

In Older to analyze this phenomenon more closely, Landsteinei and I 
attempted to tiansform a puie strain of fibroblasts into saicomatous cells by 
adding small amounts of coal tar to the cultures The experiments were 
continued foi months Some morphological changes were observed, but 
none of the cultures became malignant Later, I performed similar expeii- 
ments with macrophages, also with negative results It appeared that coal 
tar did not directly induce the tiansformation ur viiio of the normal cells 
into tumor cells and that its mode of action dififers in a radical way from that 
of Rous’ substance - 

Theiefoie, I supposed that coal tar could be consideied as the probable 
piecursor of a substance analogous to Rous’ princi])le which develops in the 
tissues of the animal undei the influence of two factors, local irritation, and 
a modification of the blood plasma pioduced by coal tai This hypothesis 
inspiied the following expeiiments- Some chickens, into which Miss 
McFaul had injected intravenously a solution of coal tar, were inoculated 
undei the skin with a small amount of embij’onic pulp This gave use to 
teiatomas which were paitly sarcomatous, recurred aftei extirpation, and 
jnoduced tumoi when grafted into other fowls 

This lesult signifies that the simultaneous action of both factors, 
embiyonic pulp, and a condition of the humois, hi ought about by intiavenous 
injection of tar. ma} result m the foimation of a tumor Tar cancer would 
be a sclf-perpetuating disturbance of the metabolism created by the action 
on embiyonic cells of a substance contained in the humors and related 
dircctl} oi indirect!} to coal tar The knowledge of this efifect may lead to 
some undei standing of the causation of other tumors It is plausible to 
think that ceitain substances jiroduced b} bacteria and helminths, or resulting 
from X-iai bums ma} deteimine in macrophages or epithelial cells as 
does coal tai a distuibance i\hich afterwards projiagates itself indefinite!} 
13} a similai mechanism, the toxic substances noimalh present m the blood 
dining old age might act on the dniding cells of an irritated area as does 
the seuini of lar-injected chickens on unbr}onic pulp This simple jirotess 
would be icsponsible foi the spontaneous jiroduction within the organi‘'m 
of malignant tumors 

Lfftci o1 Local hnhxtron on the Foimation oi Saicoma — Cancer almost 



ALEXJS CARREL 


always starts at the site of a chionic inflammation, as e\ery surgeon knows 
But this effect of local nutation on the formation of a neoplasm is not yet 
well understood Rous has ohseived that the foimation of tumors under the 
influence of sarcoma extiact is facilitated h\ local irritation Starting from 
his experiments, I made a study of the mechanism of the phenomenon - 
At first, I found that such slight inflammation as was supplied by the 
piesence of a small fragment of woolen cloth in the subcutaneous tissue 
caused the Rous substance to pioduce a tumor at a concentration as low as 
I per 50,000, and later that initative factois of widely diffeient natuie increase 
the effect of Rous’ principle on the tissues As those factors have in common 
the property of inducing a slight inflammation, possibly their effect is due 
to the leucocytes attracted to the irritated area, or to the substances secieted 
by them These two suppositions were submitted to experimental test 

After the inoculation of some cultuies of leucocytes, spleen, and embry- 
onic heart with equal amounts of Rous’ filtered extract, the saicomatous 
transformation occuried moie quickly in the cultures of leucocytes and spleen 
than m the heart cultures" In othei expeiiments, a small amount of pulp 
of embryonic tissue was injected into chickens at the same time as Rous’ 
principle Tumors developed much earlier and weie about five times larger 
than those produced by the sarcoma substance alone " 

We also ascertained whether, at body temperature, the presence of 
embryonic substances increases the duration of the actnity’’ of the Rous agent 
in viho - It is well known, since Rous studied this subject, that the cancer- 
producing substance is very' unstable and loses its activity in a short time 
at body temperature, when it is dissolved in saline solution and in serum 
But in seium, the life of the principle is a little longei than in saline Recently', 
I repeated those experiments and confirmed the early lesults of Rous Under 
the present conditions, Rous’ substance dissolved in Tyiode solution gener- 
ally disappears after an incubation of fifteen houis, while it is still active if 
dissolved in serum When fresh tissue and embiyonic juice are added to the 
serum, the agent can be pieserved several hours longer and, under certain 
conditions, as long as four days 

The mechanism of local irritation on the formation of sarcoma by Rous’ 
principle can now be understood more clearly We have to explain by what 
process a very small amount of Rous’ principle fails to produce any effect 
when injected alone into the tissues, but detei mines the appeal ance of a 
tumor if the tissues are slightly nutated The failure of the xnjection into 
non-irntated tissues can be attiibuted to the absence of macrophages, and 
to the lack of susceptibility of adult fibroblasts to Rous’ substance If the 
sarcoma agent is only' in contact with resistant cells, it sjDontaneously' loses its 
activity' within a short time, and no tumor occurs But if the tissues receiving 
the injection are inflamed and contain leucocy'tes and their juices, they' become 
more susceptible to the Rous agent As the sarcoma-producing substance 
remains active for a longer time under these conditions, it has still more 
chance of meeting with susceptible cells which then become malignant 
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]\Icchamsm of the Natuial Resistance of the Oiganiwi to the Foimahon 
of Soi coma — When mice are rulibed with coal tar, or fowls are inoculated 
with diluted Rous agent, some of them develop tumor and others do not 
It IS obvious that the formation of tumors under the action of a given factor 
leqniies a ceitam predisposition, or lack of resistance of the organism, which 
can be compared to the susceptibility shown b} the tissues of old human 
beings to the development of carcinoma Several years ago, Rous discovered 
that some normal chickens are immune to the inoculation of the filtered 
extiact of sal coma, while others aie not It is evident that the same cause 
does not pioduce the same effect in ever}'^ animal Ceitam individuals are 
more susceptible than others to the production of tumor As this is a very 
important phenomenon, I har^e attempted to elucidate its mechanism - 

Fust a method was developed by which the lesistance of an animal to the 
Rous pimciple could be loughly measured The viiulence of Rous’ sarcoma 
has increased so markedly that a small amount of extiact injected into an 
adult chicken always determines the appearance of a tumor All individuals 
apjieai to be susceptible to puie extract Differences m then resistance are 
detected only when diluted extract is used The highest dilution that pioduces 
a tumoi can be considered as the measuie of the susceptibility of the animal 
A senes of chickens weie giafted under the skin with small disks of flannel, 
soaked m solutions of Rous’ saicoma extract, varying m concentration from i 
pel 1000 to I pel 50,000, and the highest dilution producing a tumoi was taken 
as an index of susceptibility In some of the animals, all the dilutions, even 
the highest, determined a sarcoma In otheis, no tumors at all weie obseived, 
01 they only appealed at ceitam dilutions Accoidmg to the concentration of 
the Rous agent which initiated a neoplasm the animals were distributed into 
se\cial classes and then susceptibility or lesistance was determined 111 
some measuie - 

ddie degiee of lesistance of an individual to Rous’ sarcoma seems to be a 
pcimanent chaiacteiistic A few chickens that ueie immune at a first inocu- 
lation ueie injected again three 01 foui times m the course of a jear, and 
lemamed immune Other chickens were sensitne and de\ eloped tumors 
which ueie lemoAcd qiiickh m oiclei to prerent the occurrence of metastases 
Some of these animals suixued and weie inoculated again after a few 
months The} were as susceptible as aftei the fiist inoculation One of the 
chief causes of susceptibility to the influence of the Rous substance was age 
Young animals aie alwars less icsistant than old ones. 01 than animals affected 
with ,mr wasting disease - 

Since a few ajiparentl} noimal chickens resist the effect of the Rou‘. 
substance theie is ceitainl} some mechanism which protects the immune 01 
lelatneh immune animal against the action of the infecting agent We mar 
suppose that m the less susceiitible animals the Rous jinnciplc loses jts actiritr 
undci the influence of the humors before it has a chance of infecting the 
tissues or that the m.icrophages bare less affinitr for it than those of 
siiscojitible ninm.ils 01 that ther arc not jircscnt in sufficient numbers 7'iie 
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fiist hypothesis was veiified by testing in viiio the effect of the seiiiin of 
immune and susceptible animals on the Rous agent" By ti eating the serum 
of a number of animals which were susceptible or immune to sarcoma with a 
small amount of Rous’ principle, incubating it for some hours, and inoculating 
a fowl with disks of flannel soaked m the fluid, we determined whether the 
sarcoma principle had lost its activity undei the influence of the serum 
Geneially, the agent loses its tumor-pioducing power more rapidly m the 
serum of immune than m that of susceptible animals Under the conditions 
of my expel iments, the Rous substance which had been incubated with T}rode 
solution, guinea hen serum, duck, or rabbit serum, ordinarily did not produce 
any tumors When incubated with serum of susceptible fowls, it gave rise 
to sarcoma Generali}^ the mixtuie of Rous’ pimciple and seium of immune 
animals failed to develop a neoplasm, oi determined the appearance of a tumor 
after a longer time It appears, then, that the serum of the susceptible animals 
differs chiefly from that of non-susceptible animals m being a better preserva- 
tive medium f oi the Rous principle In oi der to ai nve at some understanding 
of this phenomenon, I studied the effect of certain modifications of normal 
serum on the preset vation of Rous’ principle ■ When seium had been heated 
at 70° C, Its property of retarding the spontaneous destiuction of Rous’ 
substance was practically lost The serum ot young fowls was generally 
found to be a better preseivative medium than that of old ones There is 
probably some relation between the affinity of Rous’ pimciple foi macro- 
phages and embryonic cells and its prolonged activity m young serum 

Individual susceptibihtj is partly detei mined by a certain condition of the 
humors which depends on the age of the animal, its metabolism, state of 
health, possibly its diet, and many other factors, especially heredity There 
aie certainly other causes of this phenomenon, but we have as yet no precise 
knowledge of them The existence of a geneial condition of the oiganism, 
which modifies its resistance to sarcoma, is of gi eat practical importance It 
IS not impossible that a thorough knowledge of the mechanism which brings 
about resistance may ultimately lead to the development of methods for 
deci easing the frequency of malignant tumors 

B Mechanism of the Giowth of Tnmois — The factois determining the 
transformation of normal into malignant cells are not identical with those 
that induce the tumor to grow indefinitely within the organism In order to 
understand the development of a sarcoma in an adult animal, we must find 
out what factors prevent the growth of normal tissues 

Regulation of the Giozvth of Noimal Tissues — It has been generally sup- 
posed that tissue growth comes to a standstill when the energy derived from 
the ovum is exhausted This theory was disproved by a study of the 
regulation of cell multiplication in vitio which disclosed the two following 
facts fragiuents of connective tissue taken from an adult animal can be 
made to proliferate as actively as embrjonic tissues,^-’ - a strain of fibro- 
blasts in the fourteenth year of its life m viUo displays the same proliferating 
activity as embr3^onic tissue Therefore, it is clear that the growth energy 
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of adult connectne tissue is not exhausted and that the gro\\th energ} of 
embnonic tissue is unlimited under certain conditions Another classical 
theor)' explains the arrest of growth of adult tissue by the pressure of other 
tissues This supposition was also subjected to experimental test When 
fragments of connectne or epithelial tissues are extirpated from an adult 
animal and cultnated in serum, the cells proliferate for a while, but their mass 
does not increase Freedom from the pressure of surrounding tissues does 
not give the cells the power of s}nthetizing new protoplasm from serum 

The dormant condition of adult tissues must be attributed to another cause 
As soon as the use of pure cultures of fibroblasts permitted the anal} sis of the 
conditions determining growTh, I found that the quantity of fibroblasts 
produced in viiio in a given time depends ujxin tbe composition of tbe medium 
In serum from an adult animal the multiplication of fibroblasts decreases 
and finall} stops Wben embnonic tissue juice is added to the medium, the 
rate of growTh progressively increases until the tissue fragments double in 
volume every forty-eight hours In othei w^ords, the growTh energ} of a pure 
culture of cells is a function of the concentration of the growTh-promotmg 
and inhibiting substances contained in the medium 

The gi ow'th-promoting substances are contained chiefly in embr}onic juices 
and possess the fundamental i)roperty of rejuvenating adult connectne tissue 
and eiJithelium, and of inducing an unlimited prolifeiation of both tissues^'*' 
The} aie easily destroyed In heating, do not pass thiough a Chamberland 
filter, and lose their actnit} in a short time at body temperature The} are 
analogous to those present in leucoc}tes, malignant tumois, and ceitam adult 
tissues The} differ from the hoimones because tbe} do not mere!} stimulate 
growth, but also contain the food material necessary for the s}nthesis of 
protoidasm Embr}onic ti'^sue juices ha\e the power to maintain fibroblasts 
and epitbelial cells in a true condition of cultivation and determine an 
indefinite increase in their volume ” 

Blood scrum, in w'hich cells ma} proliferate for some time does not 
sup]ih fibi oblasts and epithelial cells wnth the food material neces'jar} for 
the building up of new tissues It is not a nutrient medium for these 

t.c1K Scuim aFo possesses; the propert} of restraining cell proliferation” 
Its growth-inbibiting power wdiicb is slight in }outh, increases progressuel} 
dining tbe course of life and becomes ici} strong m old age-" This imjior- 
tant propel t\ of serum is due to the antagonistic action of two groups of 
subslaiucs a glnliulm which is shfrJitl} grow’th-promotmg, and a compound 
of .ilbunnn and other substances which is stable resists beating and is 
strongh inhibiting for cell multiplication-* 

We had to ascertain wbethci blood plasma and interstitial hmjih art 
endowed with the same restraining po^\cr as scrum W ben a culture of fibro- 
blasts that has multiplied actncK for }ear= in zitto is grafted into a fowl 
ns growth Stops after a few dais * The injection of chick embrio pulp mto 
an adult e hit ken geneialh produtcs a icratomi which cease s growing after a 
’ew wieks and .''couircs a gniwib cnergi as lou as that of the tissues of the 



ALEXIS CARREL 


host - It appears that tii vivo as well as ;;; vtit o the humors of the adult 
organism aie inhiljitmg to cell piohferation Another proof of the similar 
inhibiting piopeities of seium and of plasma is given by the parallel \ariations 
in the rate of wound healing according to age, and in the growth-inhibiting 
action of seium We may consider as certain that the inhibiting power of 
plasma is not maikedl} ditferent from that of serum 

The oiganism appears to be protected against any abnormal growth of 
tissue by a triple mechanism, the lack in blood serum of the food material 
requiied by fibroblasts and certain epithelial cells for the synthesis of proto- 
plasm, the growth-inhibiting powei of serum, and the instability of the 
giowth-piomoting substances that ma\ be set free in the humors While 
the inhibiting substances of seium are very stable, do not disintegrate spon- 
taneously at liody temperatuie, and regenerate rapidly, those that promote 
cell multiplication are stoied within the cells and. if the\' aie set fiee in the 
humors, lose their activity at liody temperature aftei a short time It is clear 
that the oiganism is well protected against cell prolifeiation The knowledge 
of this mechanism renders still moie paiadoxical the growth of malignant 
tumois which takes place in the adult animal in spite of the restraining power 
of the humors, and the scaicity of the growth-pi omoting substances 

We have to explain how cells may prohfeiate within the inhibiting humors 
Even in senescence, dormant cells resume their former activit}'' when neces- 
sary Wounds heal and tumois giow as readily in old indniduals as in }Oung 
ones, the only difference lieing that the rate of cicatrization or of tumor 
growth IS slower when the patient is old This phenomenon may be attrib- 
uted to the presence in adult and old oiganisms of giowth-promoting sub- 
stances which are stored in epithelial cells and leucocytes and can be set free 
in the humors -■* When, in the process of regeneration, the tissues must 
resume their giowth activity, the inhibiting effect of blood serum is counter- 
balanced by substances supplied by epithelial cells and leucocytes Leucocytes 
can be considered as moliile unicellulai glands which bring to fixed cells the 
food material they requiie for their multiplication Epithelial cells also con- 
tain nutritive substances In the process of cicatrization, the nutrient material 
necessary for the formation of new cells may come from the leucocytes and 
the epithelial cells themselves 

Regnlahon of the Gt ozvth of Sai coma — It is probable that a spmdle-cell 
sarcoma grows within the adult organism for the same reasons that a wound 
cicatrizes, or an organ undergoes chronic inflammation and scleiosis The 
hypothesis that tumor cells are anarchical is untenable There is direct experi- 
mental evidence that sarcoma cells cultivated lu viti o possess the same cul- 
tural piopeities as normal cells, but they are sick and die piematurely The 
unlimited giowth of sarcoma in vivo appears paradoxical when we consider 
that its growth energy in viti o is very weak However, this phenomenon can 
easily be explained b} the properties which were found to be chaiactenstic of 
malignant cells These cells are macrophages which can multiply easily in 
adult serum They contain substances that are analagous to embr3'onic 
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trephones and promote cell multiplication Besides. the\ imade and 
destioy anatomical structures such as muscles, which can be used as food 
material by the gi owing tissues The disease that tiansforms the noimal cells 
into malignant ones is chaiacteii/ed by its self-peipetuating powei and a slow 
cell destruction One of its effects is to bring about at one point the accumu- 
lation of diseased cells, which are stores of giowth-promoting substances It 
IS obvious that if substances capable of inducing cell pioliferation aie con- 
stantly set fiee in a limited aiea of the oiganism, a tumoi will develop 
Such a phenomenon may explain the multiplication of fibroblasts and other 
cells in Rous and tai saicoma, and also the abnormal giowth energy of caiti- 
lage, bone, and epithelium that we obseived in expeiimental teratomas when 
they became partly transfoimed into saicoma ' It is cleai that the growth of 
a tumor within the doimant tissues of an old animal does not expiess an 
anarchical tendency of a group of cells, but is caused paitly by factors 
analogous to those of noimal tissue legeneiation 

It is well known that the late of giowth of a tumoi of a given type depends 
on ceitain conditions of the patients and paiticulaily on their age Carcinoma 
develops lapidly m youth and slowly in old age However, caicinoma belong- 
ing to the same histological type will grow at veiy diffeient lates on people of 
identical age It is obvious that the rate of growth of tumoi s is detei mined b} 
many othei factois than age On the contiaiy, the valuations in the rate of tis- 
sue legeneiation in an aseptic wound dejiend entnely on the age of the patient 
The relation between age and latc of wound healing in noimal individuals is 
so constant that the age can be calculated according to du Nou)’s equation, 
when the sire of the wound and the late of healing aie known This ])he- 
nomenon is due to the fact that in aseptic and non-ii i itatcd wounds no factoi 
othei than the composition of the mteistitial hmph can m.iikedh modify the 
giowth eneigx of the legeneiating tissues But when a vound is infected, 
the I ate of healing is no longei legulatcd exchisnch by the age of the patient, 
but bv the substances set fiee In bacleiia. pus and neciotic tissue It becomes 
niegulai and the curve of cicatrization ceases to be expiessed ])\ 
du Noin’s foi inula Undei these new conditions, the gionth ciieigi of the 
icgeneiating cells depends on main comjilex influences, instead of being 
icgul.itcd bv the noimal hmph It is piobable that the growth tnerg\ of 
tuinoi cells is ailected in the ‘?ame mannei b\ the substances set fiee In moie 
01 less diseased tissues and b^ the AanatioiT' in the uilubitiiig action of blood 
jilasm.i 1 found that the mteistitial fluid from chicken saicoma acts on tin 
]iiolifeiation of noimal tissue m difTercnt and often ojipfisite manners 
\ccoiduig to the n.itiue and the condition of the tissues it nun jiromote the 
giowth ot tibioblasts or on the coutrari l>c toxic for them- The [iresencc 
ot suh'-t.mces freun noimal and disea'^ed cells and then pioducts of dismtc- 
Uiatiou iuo(hi\ the late of giowth of the tumor itself as the\ do that of 
normal tissues 

'1 he rate oi growth ot sarcoma is regulated like that of wound healing 
In eert un conditions of the plasma which are independent of age In cachexia 
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and some foims of general infection, the blood seium contains ceitain sub- 
stances which inciease its giowth inhibiting action When an abscess develops 
in the body of a patient having an aseptic wound, the piocess of cicati i/ation 
becomes vei y slow, and may entii ely stop The same jihenomenon is 
observed in cases of cachexia When these conditions arc reproduced in 
animals, the serum becomes more giowth-inhibiting for fibi oblasts Similar 
phenomena aie obseived m the giowth of sarcoma 'Iheir late of giowth 
deci eases gieatly when the animal becomes sick or is starved, and stops 
entirely m extreme cachexia' In other woids, there is a clear relation 
between the conditions which legulatc the growth of saicoma, and the rate 
of growth of normal tissues 

This desciiption of the mechanism of tumor foimation and growth is 
not intended to be an accuiate expression of these complex phenomena, in 
any sense Neither should my piesent conception of this piocess be taken 
as definitive The bringing togethei of facts that are apparently disconnected 
IS meiely a convenient procedure foi ai living at an undei standing of their 
significance New phenomena aie not of scientific inteiest unless they aie 
linked, with what we aheady know and open the wa\ to futuie disco\eiies 
The interpietation of the facts which I ha\e found in the course of my 
investigations will doubtless be modified Woiking hjpotheses only last 
for a shoit time Their puipose is not to give an accuiate interpietation of 
what leally undei lies the complexit) of the phenomena but to inspiie expeii- 
ments which will lead us closei to leality 
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THE TRANSPLANTATION OF DISTANT SKIN FLAPS FOR THE 
CURE OF INTRACTABLE BASAL-CELL CARCINOJMA^ 

By .1 Shelton IIonsLE-i , iM D 

OI lOcilMOND \\ 


In 1921 I lepoited two cases of extensive basal-cell cancer opeiated upon 

by following the piinciple of tiansplanta- 
tion of distant fla]3s for the cure of the 
cancel (Suigical Ireatment of Exten- 
sne Basal-cell Caicinoma, J A M A , vol 
Kxciii, pp 412-416, Februaiy ii, 1922) 
Since then I ba\e bad eight othei patients 
on whom this pnnciple was used Though 
some of the opeiations ha^e been too 
iccent to justif} positive deductions as to 
cine, it ma\ he of interest to anahze this 
^ largei gioiip, to consider the pnnciple on 
which the theiapy is based, and briefly to 
discuss the pathologj of basal-cell cancer 
Two geneial classifications of cancels 
cln«rm^^w^ngtheupporV^tn^^^ of tile skiii liave loiig hceii rccogiiized— 

nnd ndjnccnt structures before operat.on SpillOUS-Cell type aild tllC baSal-CCll 

type Theie aie occasional malignant giowths spiinging from the immediate 
accessoiy glands and appendages of the " 
skin — the sebaceous and sweat glands and 
the hail follicles The so-called melanotic 
saicoma is piohahly m most cases epidci- ' 
mal 111 oiigm A few pathologists legard 
basal-cell cancel as aiising fiom the ban ' 
follicles, hut It is usually considered as , 
beginning in the deep layers of the epi- 
deimis, wheieas spinous-cell cancer is | 
supposed to oiiginate m the supeificial | 
laieis While both of these tj^pes admit j 
of much vaiiation in moiphology, the 
exti ernes of diffeience appear to he | 
gieatei in basal-cell than in spinous-cell • 




cancer 


Basal-cell cancer advances with con- 
sideiahle regularity at an almost uniform 
depth fioin the surface of the cancer, 01 


Fig 2 — (Case I Mr G K P ) Sixteen 
days after operntion in which the cancer ms 
cauterized excised and the wound u as again 
cauterized The slough has not yet separated 
A flap a/as outlined on the neck but this does 
not shoaa in the photograph 


* Read before the American Surgical Association, May 5, 1925 
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“loclent ulcer.” as it was foimeily called Tissues opposmg maicli aie 
indiscriminately attacked The deeper layers of skin undeil)ing fat and 
connective tissue, muscle, periosteum, bone and cartilage are successive!} 
invaded in the piogiess of this disease It seems to be no lespectei of tissue 
The cell commonly found in basal-ccll cancel is of an oblong oi spindle 
type, sometimes diawn out into a filament These cells aie packed togethei 
and may be found m short 


advancing columns or in iso- 
lated gioups sepal ated by 
slioma fiom the neaiby mam 
constitute the sut face of the 
body of similar cells which 
giowth (Figs 4,9, lo and 
n) It IS not infiequent, 
howevei, to find widely vaty- 
mg chffeiences m moiphol- 
ogy T h e 1 e may be a 
tendency towaid the dcAelop- 
ment of acini with culiical oi 
columnai cells (Figs i8, 
22 and 2^ ) In some basal- 
ccll cancels theie is c^stlc 
foimation, piobabl} lesult- 
ing ftom degenei.ition of 
tential masses of cells (Fig 
15 ) Gioups of cells sui- 
lounded b\ columnai cells 
like those in adamantinoma, 
01 t u 1) u 1 a 1 ai 1 angemcnts 
loughli losembimg the tulm- 
lai gl.inds of the stomach, 
.lie foims occasion.dh seen 



d he t.iusc foi such wide 
\,ui.itions in the moijihologx 
and stiucluie of bi^-al-tdl 
tailed IV inteiesiiiig As 


I'x 1 — (C i-Jt I Mr G K P ) \ ii'onlli ! ill r Jhi 

Ins fulh stp ,r itcii I lir li ip from the m cl !i is h( cn t r nhi ill 
clissfctid iipuntil ill of It*- nutrition cr.mi^ from the pedirk iiul 
Its nt\ ■■uif lOi li is htcii p irtl\ cot i mi 1)> 1 hu r ch pr ,ft 1 h, 
fl ip w i ipp'otim itnl to the r it\ iirf at Ufi b\ cm i up tl < 
cinetr iftcr tiittiiu iwst the Tlmr--ili inits tl it intcrl<-<<l 
with the niiproMtinlion to thi r i <"url in 


bisal-tell caiuei aiises fiom the deep l.a}e!s of the epideimis, it is com-c- 
qnenlU nunc closeh akin to siuh structnies as the sweat and seb.it ettiis ‘datvls 
and hail tolhclcs than would be spni«>us-cell tMntci that springs frtun tin 
siipeifuial licets of the epuleimis It seems probable that tliv-e \.iri.iti<'ns 
iUid snnul.Uioiis nf gl.md stiuttuic oi atkimantintimattiiis cells art itttrsions 
due lo ilu' dost I lekitinn ttf the bas.d edl t<i tlu‘-e gkimls and hair fnllulcs 
whith .lie ds(i deimd iKun the dtep Fixer «>f the epidermis 

It is rather common for spmous-tdl tamti jnrtuiil.iilx oi the nh>u 
m.ilign mt grults to mti.isi.isi/t jji the ni-aiesi Jx mjdi-iKHles , where is nicta- 
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stasis of basal-cell cancer is exceedingly laie and constitutes a pathological 

cuiiositv A few cases of 
well-authenticated inetas- 
tases ot basal-cell cancer 
have been reported b} 
I'lnnerud (Finnerud, W 
M etastatic Basal-cell 
V,ai cinoma of Skin, 
J A M A , Aol Kxxii, No 
•o, pp 775-7/8, Maich 8, 
1924). but they are about 
<is rare as tbe spontaneous 
beahng of cancer, and foi 
])ui poses of therapy may 
be disregaided Finnerud 
leported fiom his practice 
tw'o cases of advanced 
basal-cell cancer in wdiich 
there w'ere undoubted 
nietastases m the l^’inph- 
nodes of the neck Both 
of the patients w'eie opei- 
<ited upon by Phemister 
T be 01 iginal growth and 
the enlaiged lymph-nodes examined histologically show^ed the same type of 
basal-cell cancer In the late stages of one case theie w'as vei\ marked c}stiL 
foimation Finnerud has searched the 
literature and finds onl) five othei in- 
stances of metastasis of basal-cell carci- 
noma The reports of some of these hve 
cases are incomplete and m othei s the 
histologic examination was not conclusive 
Definite proof of metastasis of basal-cell 
cancel, accoiding to Finneiud, was given 
m only one case which was reported by 
C F Beadles (Beadles, C F Rodent 
Ulcer, Ti Path Soc. London, vol xlv, 
p 176 1894) 

The rarity of metastasis of basal-cell 
cancer is so conspicuous, and metastasis 
from spmous-cell cancer, except from the 
grade i, according to the classification of 
Broders, is so common that this extreme 
difference calls for consideration Basal- 
cell cancer usually occurs ,in the face above the lower lip and is most 

H> 


Tir 4 — (Case I Mr G K P) Photomicrofraph of basal cell 
cancer in this case I he top show s the cauterized surface of t le can- 
cer Thouth the cauterization was thorough and the cancer cc’ls 
had not penetrated doeplj the deep la>ersof cells arc still intact 
which shows the futilitj of depending solely upon surface cauteriza- 
tion for a cure of extensive basal cell cancer (X iss ) (This and 
the preceding two photographs arc from the Journal of the Iwi Med 
azio vol Ixxviii pp ti2 416 Peb ii 1922 in which the prelimi- 
nary report of this case was made ) 


w 


r 





Fig s— (C asein Mr AV T G ) Photo- 
graph showing basal cell cancer of the left 
cheek before operation 



DISTANT SKIN FLAPS FOR BASAL-CELL CARCINOMA 


often seen around the eyelids and the nose The tempoial legion and 

behind the ear aie also occasional sites for it These same aieas aie 
often attacked by spinous-cell cancer 
The cells of these two types of cancel 
aie about the same si/e, the spmous-cell 
usually appealing laigei, and they have 
access to the same lymphatics and blood- 
vessels If the cells of basal-cell cancer 
have equal oppoitunit} with the cells of 
spmous-cell cancel foi tianspoi tation by 
the hmphatics, the maiked diffeience in 
the tendency to metastasize can be attiib- 
uted neither to the size of the cells noi 
to anatomical diffeiences in the in\aded 
tissue The leal cause foi this difference 
a])peais to be due to the gieat lesistance 
of noimal tissues to the giowth of basal- 
cell cancel, wheieas for the moie malig- 
nant glades of sjnnous-cell cancel such 
lesistance either does not exist or is 
leidil} OA Cl come It is piohahle that 
duiing the giowth of basal-cell cancel some pioduct is claboiated which 
hie.iks down the icsislancc of the adjacent tissues hut does not .itfect tissue^- 

at a distance In what mannei this sub- 
stance ma} act is unknown 

On this h\j)othesis it seems logical to 
lieat inti.ictahle hasal-cell cancel h\ the 
liansplanl.ition of .1 flap taken at a suffi- 
cient dist.mcc fiom the h.isal-cell (aiuci 
to insiiie that the icsistamc of the flap 
t.) the giowth of the hasal-cell cancel 
has not been o\eicome d'his of (onisc 
IS onh one jihasc of the (•jicialion fail an 
impoi taut phase i\I.m} iccuiiciucs .iftc j 
((jieiation foi hasal-ccll cancel an dcuiht- 
less fiom the imjil.intatioii of it^ (cIK 
into the law ‘•urfacc leit h\ the excision 
It IS foi this leason that treatment with a 
paste h.is oitcn been mou simts>-fnl than 
excision with the kniie '1 he grcatc-t c irc 

t ipS t-iO n t v\o \ I irs u d Kn r 1 < uCli^ lt«r . 151 

oinriiii'i I'.iM iitii I'ud to siioiiiti !)(_ taken ic» picceiit imi)l mtation 

'lit I I tr -lilt id tit !’ p t\l K n h !■: » - o' i]!\ ' 

t I'ou'itti ip.isht o 01 tin '’1,1 I'l I lie ‘-uiiacc ot ilic cancer '-lionld hi well 

’’ ip It til 1 in 'Tt,^ til 5 t , 

cmtcii/cd with the electric cautcrv ii,<l 
ihe excision vhoulcl he made eitlui with the cMuterv oi eLi with ilu* knife f<d- 
lowed immechateh h\ cauteioation i>f the law '■iii fat c li more r mu] hiahn-^ 




I'lr 6— (Ciselll Mr W T G) IMioto- 
rnph tTkeii one tear and four nionths iftei 
opcntion The trtnspHntcfl fl ip from t lie fort - 
he ul eo\cis the ire i of esei'tton nnd scenf to 
be in rood condition 
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DISTANT SKIN FLAPS FOR BASAL-CELL CARCINOMA 


IS clesued. the burnt sui face can be dissected ofif with a sharp knife, leaMiig a 
wound ready to receive a graft When it seems inadvisable to excise the 
burnt surface, it would be well to postpone the tiansplantation of the giaft 
foi a week or two until the cauteiized area has formed gianulation tissue 
The depth to which the resistance to basal-cell cancel conferred b} a flap 
extends is difficult to deteimme The small blood- and h mph- vessels soon 
form a network of anasloinoses between the law surface of the flap and the 
raw surface left by excision of the cancel Tissue juices of the giaft and of 

the wound would seem . 

to communicate freely on ’ 
the sui face of the wound 
and piohably some com- 
munication of these tis- 
sue juices extends with 
deci easing freedom to a 
depth of a half centi- 
metie At any late, 
theie has been no lecui- 
1 ence that oi iginated 
closci to the tiansplanted 
distant flap than about 
a half ccntimctic 

Tasal-cell cancer in 
the cail> stage is often 
\eiv amenable to ticat- 
ment ExtiMon with 
knife cauteiv oi paste, 
oi tieatmcnt by i.iduim 
(>i 1 <) n t g e 11-1 a i , is 

iisualh eltcctne Jiicail) 
cases one of these 
nietlmds oi a comhina- 
tioii of them should be 
adopted Thcie i*^ how- 
e\ei, a small peuentage of h.isal-ccll cancels wliieh is not lelicced h\ am of 
these means The c nicer progresses spicading in .ill diiections at a r.ithii 
iiiiiloim i.ite fiom the smf.ice until iiuerceiiing tissues aic dcstnned and the 
bone IS eroded \\ hen the niiieeuis mcinbiaiic is leaehed the growth ^ecins to 
bee'oine .iceeleiatexl Operation in siuh e'ascs 1 )\ the ordin.m methods of 
I'xeision is futile Ivadioloitie tie.mneiit appaieiiih does not benefit It is 
these cMse's that oiler a field loi the ti.ni‘.])].mt,ition oi di'-tant flips eontninnig 
tissue whose lesistanee his not been iinpiiied b\ the -iibstanee e\ol\ed in the 
glow til of the bisal-eell eaiieer 

1 he uaetion ot basil-eell caneei to fl >])s traii'-i'lanted 'r'-m .i 'hstaiiec 
irie'atK difleis iioiii the action oi -piuDU'-cell eaiie'er on tr.nivpl.i.it! d d'^trmt 

1 ‘* 





J l< 10 — \ Mr'- lot) I’iioloiiiK ri)( ntih of 1m il 
icH c iniir 11k c uki r m IK k Iik h show in the ri( ht of tic incttirr 
»rc lont iinl fsl nin nt-lil c Thin is i lU n i tro.n i bi icith tluni 
111(1 111 irkc.i It u hot } tic infihr ition Ihi i>i'uiit hid h id oftrn i < 
roriti tnolni It trt itiiu nt (\ i so 1 
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flaps Foi instance, m the case of Mrs S , who had an extensive spinous-cell 
caicinoma nnohing tlie left eai, tiansplantation of a flap fiom the hack of 
the neck and the uppei posterior jiortion of the chest was made to cover the 
wound left by excision of the cancer There \\as a recurrence in the tissues 
of the auditorv canal, and the cancer iapidl> involved the centre of the trans- 



jilanted flap which was over the auditorv 
canal, growing through the flap and 
spieading to the surrounding structures 
In no case wdiere a flap W'as transplanted 
'' from a distance for the cure of basal-cell 
cancel has there been a recurrence nnolv- 



TlG II — (Case VI Mr OAT) Driwinf 
showinp in black the rc( ion of the recurrent 
b inl cell eancer anti the lines of incision for its 
exposure and excision it operation 


mg the flap or originating m immediate 
proximity to it. which is in striking con- 
tiast to the action of spinous-cell cancer 
Of the ten cases tliat I ha\e operated 
ii])on followMiig tins general principle of 
tiansplantation of a distant flap, two ha\c 
alread} been prehmmarilv icportcd 


Gasp I — The first case, kir G K P agtcl fort>-ninc tears, is one of the two 
cases reported in 1921 He was tre ited in M iv ind June of 1920 b\ a senes of opera- 
tions including tlie excision bj cauten of in extensne bisil-cell cancer tbit had 
dcsliojed the upper lip ind the contiguous part of the upper jaw (Pigs 1 2 and 4 ) The 
defect was coiercd b\ a flap from the chest with a tubed pedicle, which was raised 
b\ dissection in different stages (Fig 3 ) 

'this flap was eventuallj applied to tlu raw’ 
sill face left b\ excision of the c nicer Abou' 
eleven months after operation the patient had 
a sev'cre attack of c irdi.ic uiginiofthc ibdom- 
iiial type He graduall> recovered from this 
and lesumed his work In August, 1922, a 
small ulcei ated area appeared on the anterior 
portion of the left turbinate bone This was 
mostly covered with a scab The ulcer was 
at no point closer to the transplanted flap than 
a half inch (13 cm ) and appeared to be 
independent of the original cancer It was 



cauterized and excised with scissors and bone 
forceps and the raw surface was again 
cauterized with the electric cautery M cro- 
scopic exam nation showed basal-cell cancer 
similar to the original growth A narrow 
flap about one and a half inches (38 cm) 


Fir 12 — (Cisc VI Mr OAF) Theoper- 
xtion mdicxtccl in the previous figure his been 
completed The tip of the flap on the left cheek 
ms excised and after denuding the under sur- 
face the Up IS brought over and sutured to this 
flap In the third operation the scars resulting 
from the second operation were incised affording 
satisfactory exposure There has been no recur- 
rence since the third operation 


long w’as taken from the large transplanted flap, mobilized so that its nourishment would 
not be interfered with, turned into the nostril, and fastened bv’ two silv’er wire sutures to 
the raw surface left by removing the cancer The bed from which the flap was raised was 
closed by undermining the margins of the wound and suturing with fine silkworm gut 
On Februarv 7, 1924, he died suddenly at a hotel in another city where he was on a 
business trip There was no necropsy, but it seems probable that the death was from 
angina The patient was very irregular in reporting for examination, and had not been 
seen by me for about six months before he died His wife tells me, however, that there 
was no evidence of the cancer at the time of his death so far as she knew 
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This case is inteiesting because the basal-cell cancer had existed for fifteen ycais 


had been operated upon by 
some veiy prominent sur- 
geons, had been treated by 
rontgen-ray, and radium had 
been applied by one who 
commands large amounts of 
radium The cancer, how- 
ever, had gradually extended, 
though there would be intei- 
vals sometimes of several 
months after an opeiation oi 
tiealment in which the growth 
appealed to be checked 

Case II — The second 
case, Mis D B W, operated 
upon Scptcmbei 28, 1920, was 
also leported in 1921 She 
was fifty-five yeais of age, 
in bad geneial condition, with 
a initial stenosis She had a 
basal-cell cancel that had 
been gi owing foi twenty 
yeais It began on the nose 
and piogiessed until it in- 
volved the antium of High- 
moie She, too, had had 
many tieatments rvith the 
electi ic cautery, 1 ontgen-ray 
and lai ge quantities of 
lad.uin In an effort to com- 
bine a cosmetic operation with 



Fig 13 — (Case VI Mi OAF) Photomicrograph of basal 
cell cancer This is the common spmdlc-cell type with a tendency 
for the cells to be drawn into filaments This is somewhat the same 
type of cell as shown in Fig 9 (X 150 ) 


a dilative pioceduie, one flap was turned from the neck and another from the foiehead, 



Fig 14 —(Case VII Mr E W H) Drawing showing the 
excised basal cell cancer with the outline of a flap which was trans- 
planted over this area seven da>s after the first operation 


the epithelial suiface of one 
flap being used to fill the 
antium As a consequence of 
these misdiiected effoits, poi- 
tions of the wound fiom 
which the cancel was excised 
were not in contact with the 
raw surface of the flap It is 
interesting to note that at 
these areas the basal-cell can- 
cer recui 1 ed, but at no po nt 
where the law surface of the 
transplanted flap grew to the 
raw surface left by excision 
of the cancer was there anv 
recurrence The cancer re- 
curred particularlv beneath the 
eje along the 01 bit and in the 
palate She died June 25, 1922 


Both of these patients were living when their cases were reported in 1921 


21 



J SHELTON HORSLEY 

The following eight cases have been opeiated upon since the above two 
weie leported 

Case III — Mr W T G, se\cnt3 jears of age, noticed about 1910, a growth on the 
left check which he first tlioiight w vs cc7ema It gr iduallj extended ind in 1917 broke 
down and formed a large ulcer Tiie patient was treated witiiout benefit bj an adeeitising 
cancer-cure charlatan A skilled rontgenologist then g<i\e exteusne rontgenologic therapj' 
which appeared to cheek the giowth, but it did not bed fEig 5) On December 10, 
1921, I excised a basal-cell c nicer from the left cheek with the electric canters, including 

a small in irgiii of ippircnth 
he.iltlu skill A poition of 
the malar bone was also re- 
nio\ed A flip f 10111 the leU 
frontal region with the base 
over the /igoma was sutuicd 
o\er the raw sui face The 
patient made 1 sitisfacto \ 
immediate recovcis fl'ig 6) 
September 5, 1921 he reported 
with a reciii rence 111 the cheeK 
to the inner side of the trans- 
pi mted flap (Fig 7) Under 
local anaisthcsia a superficial 
recurrence in the skin was 
cauterized and excised with a 
knife Beneath this tow'aid 
the nose w is an infiltiating 
film mass which pioved to be 
an extension of the bisal-cell 
cancer (Fig S) Bene i b 
tbc flap, liowevci there w is 
soft normal tissue ind no evi- 
dence of recurrence The 
grow'th progiessed to the 
maigin of the flap, but did 
not involve it (Fig 7 ) As 
It w’as quite extensive it could 
not be completelj excised and 
the wound was left open and 
the patient was treated wath 
deep rontgen-ra\ therap> by 
Dr Fred M Hodges 

A letter from him, April 2, 1925, states that the cancer has partly healed in some 
places but still persists m the inner portion of the left cheek There is a large fistulous 
communication with the mouth The transplanted flap, he reports, has not been involved 
by the cancer 

Case IV — Mr C B, aged sixty-one, had noticed a growth about the right ala 
of the nose in 1912 Various treatments had been applied without benefit On Maj 30 
1922, I operated upon him, first excising an ulcerating basal-cell cancer with a knife an 1 
then cauterizing the raw' surface thoroughly w'lth the electric cautery (Fig 9 ) During 
the following June a flap was raised from his forehead in different stages, and w'as 
transferred to the raw’ surface left by excision of the basal-cell cancer In November, 
1922, he returned for further plastic operations, no attempt having been made for cosmetic 
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Fig is — (Case VII Mr E W H) Photomicrognph of basil 
cell cancer The cells are spindle type iMtli many areas in which 
they ire drawn out into filiment The type of cell issomcwhit sim- 
ilar to thac shown in Figs g ind 13 though the cells show more 
degeneration There are numerous small cystic caiities not lined 
w ith any distinctn e cells These cay ities appear to be due to degen- 
eration of the cells and are quite different from those shown m Fig 
18 in which there is distinct acinous formation with a lining of 
cubical cells (X 150 ) 
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effect at first In a letter from the patient’s brother dated April 21, 1925, the patient is 

reported as being without evidence of recurrence 

Casc V —Mrs J 0 J , aged fifty-two years, 

had a basal-cell carcinoma of the left cheek and 

lower eyelid which began in 1913 She had been 

treated by rontgen-ray and by radium, which 

seemed to retard the growth but did not cure it 

There was an involvement of the lower left e)'e- 

hd and the cheek for a distance of about an inch 

(25 cm) below' the eyelid She w'as operated 

upon May 4, 1923 The ulcerated area w'as 

cauterized w'lth the electric cautery and the left 

low'er eyelid, the adjoining portion of the cheek 

and a portion of the conjunctiva w'ere excised 

(Fig 10 ) A flap W'as taken from the forehead 

W'lth the base near the left zj'goma, and turned 

over this area The patient made a satisfactorj' 

recovery When heard fiom, April ii, 1925, 

she was well and had no recurrence 

Case VI — Mr OAF, aged forty-nine, 

had at the base of the left ala of the nose a „ , a t. ^ 

, , ,, , , . , I r Fm 16 — (Case VIII, Mrs ARM) 

basal-cell cancer W'hich had been present for Photograph of patient before operation Much 

eighteen months and had been treated by salves eL?praTTn!,®s'S po.Sl 

and paste On Tune I, 1920, the cancer W'as growing along the mner canthus of the left eje 
. 1 , TA . , . and involves the eyeball and both evelids 

cauterized w’lth the Percy cautery and excised 

W'lth a sharp electric cautery Superficial portions of the bone were removed with a 
chisel and rongeur forceps, and the wound was cauterized w'lth the electric cautery and 

packed W'lth iodoform gauze No attempt w'as 
made to transplant a flap May 17, 1923, the 
basal-cell cancer had returned 111 the floor of 
the left nostril The hp w’as divided w'lth the 
V , J ' electric cauteiy, w'hich exposed an ulceiated 

aKruifr inrh ( '? rm ^ in 

mg the floor of the left nostril, the underlying 
bone and the adjacent mucosa of the upper hp 
The w'hole area w'as thoroughly cauterized w'lth 
the electric cautery and excised A tongue-hke 
flap W'as dissected from the left cheek and the 
right portion of the upper hp w’as mobilized as 
much as possible The columna of the nose and 
the anterior portion of the septum of the nose 
w'ere divided Tlie right portion of the lip was 
brought into the defect made by removing the 
ulcer and the quadrilateral tongue-hke flap that 
had previously been made on the left cheek 
W'as draw'll over It seemed impracticable to 
bring OA'er tissue at a further distance from the 
margin of the w'ound so that this quadrilateral 
flap from the cheek the apex of w'hich had been 
excised about a half inch (13 cm) from the 
margin of the wound w'as united w’lth the right 
side of the hp, hoping it w’ould be sufficiently far from the cancer to have an inhibitory 
effect upon its growth (Figs li and 12) 

^3 




“(Case VIII Mrs 
Photograph taken fifteen dajs after the oper- 
ation showing the flap transplanted from the 
forehead and co\ermg the raw surface made 
bj the eacision of the cancer The cauterized 
area on the left side of the nose is coaered 
with a scab 
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Tiilv 22, 1924, liL was optratccl upon for a rccunencc (Fig 13) Tlie lip was 

incised along the lines of the 
prc\ lous p 1 .1 s 1 1 c operation 
riic arc i of recurrence 111- 
\ol\ed the hone of the super- 
ior m,i\illa at the base of the 
left nostril and along the 
alveolar process The incised 
111 irgins of the lip were 
lightlv c lutenaed with the 
electric eautcrv and the can- 
cel was tlioroiighl} burned 
1 he ulcerated area was ex- 
cised with a knife, curette and 
ehiscl, iiid the raw surface 
w IS ag un thoroughlv cauter- 
ized with the electric caiiterv 
J Ins cauterized area was 
finallv removed with a knife 
ind chisel and 1 flap of fascia 
and muscle tissue was made 
from the under surface of the 
hp on each side, after reflect- 
ing the mucosa These flaps 
weie brought together in the 
niidhne md sutured with cit- 
gut over cavitv from which 
cancel h.id been remov ed Tlie 
hp was sutured over this 
March 5 1925 the patient repoited some discli irge fiom the nostril The nostril 
was conti icted md a view of the internal surface of the nose w is difficult He was 
refened to Dr F U Wallerstciii 1 1 hmologist, 
who examined the nostril circfullv <md found 
i small loose spicule of necrotic bone, which he 
rcniov’cd Theie appealed to be no cvidenei 
of cancer 

Cast VI — Mi F W H, aged fifty-nine, 
ibout i vear picvious to admission to the hos- 
pital, had noticed a small scab-likc giowth ncai 
the outci c inthus of the left eye This spread, 
md bv'c months later the patient consulted a 
phjsicim Rontgenologic therapy was giv'cn 
ovei a considerable period of time, but without 
licnclit The giowth had elevated, firm mar- 
gins, and was in close proximity to the outer 
canthus of the eve The actually ulcerated 
area measured about 1 % inches (3 cm ) m 
vertical diameter, and about inch (2 cm ) 
honzontallj Januarj 2 \ 1924 the surface 

of the growth was cauterized with the electric 
cautery and excised with a knife, and the 
resulting wound was cauterized w th the elec- 
tric cautery A flap was outlined with its base 
at the left zygoma and the apex on the forehead 
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Fir 18 — (Case VIII Mrs ARM) Photomicroj raph ol basal 
cell cancer Note the acini which are abundant throughout the field 
These cavities arc lined b> a cubical epithelium possiblj a reversion 
to the t > pe of sw cat filand 1 hese cav ilies are quite diftcrtnt from those 
shown in Fir is and are not due to dcRcneration of cells (\ 150 ) 



Fig 19 — (Case I\ Mrs E Y M ) Photo 
RraphshowinR basal cell cancer before operation 
The larger growth is on the right temporal region 
There is also a smaller lesion on the forehead 


The base of the flap was not in 
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contact witli the margin of the excised wound (Ffgs 14 and 15 ) Tlic bridge of tissue 
between llie wound and the bise of tlie flap was divided A week later tlie flap was 
turned dow'ii and sutuied in position It co\trcd all of the wound satisfaclorih, except 
a sm dl area at the inner cxtremitj, wlicrc the eyelid could not he fitted accurately to the 
flap without undue tension 

Maj 12, 1924, a small nodule appeared in the left lowci e3ehd a short distance from 
the margin of the transplanted flap hut not m contact witli it Under local anxsthcsia 
this area W'as cautcri/ed and then excised A plaque of radium was also applied The 
operation for this recurrence w' is done ha nn issociate, Dr A I Dobson 

His phjsician, Dr J A Mood Sumter, S C. under date of April 10, 1925, reports 

there is no eaideiicc 

, , . ^ 
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of recurrence 

Casl vrir- 

Mrs A R M , 
sea cuts -seven jears 
of age, h id a basal- 
cell cancer which 
began on the nose 
about 1905 In 
1920, she received 
lontgenologic treat- 
ment with some 
benefit She did 
not continue the 
treatment Much of 
the ulcerated irea 
over the nose had 
healed, but the can- 
cel on admission to 
the hospital, Octo- 
ber 17 1924 in- 

volved the inner 
canthtis of the lelt 
eve the adjoining 
portion of both eve- 
lids and the left 

eyeball (Fig 16 ) The patient’s general condition vvas not good Under local an cs- 
thesia the surface of the grow'th w^as thoroughly cauterized with the electric c luterv 
There vvas also a small supeificial ulcerated area on the left side of the nose near the tip 
and a still smaller one on the right side of the nose which were also cauterized The tis- 
sues around the inner canthus were dissected fiom the bone with the electric cautery An 
incision vvas made with the knife along the attachments of the eyelids The fat and 
fascia vv'ere dissected from the orbit, the optic ncrv'c w'as div'idcd with scissors, and all 
of the tissues, including the inner canthus, the eyeball and the eyelids, vvas removed 
in one mass At the site of the lachrymal duct there was a small amount of suspicious 
tissue left This vvas thoroughly burned with tbe electric cautery Four days later a 
flap vvas dissected from the forehead with the base in the left temporal region, and vvas 
sutured over the raw surface (Figs 17 and 18 ) The wound on the forehead vvas 
covered wath sterile vaseline She made a satisfactory recov'ery Under date of April 
10, 1925, she writes that she is well, wath no sign of recurrence 

Case IX — Mrs E Y M, aged sixty-five years, had two ulcerated areas of basal- 
cell cancer, one on the right temporal region just above the zygoma, which vvas quite 
extensive, and a small lesion about the middle of the forehead m front of the hairline 
The ulctr on the right temporal region had existed for eighteen years The patient had 
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Flc 22 — (Case IX Mrs E Y M ) PhotomicroRraph of b is-il cell cancer 
This «as taken near the margin of the ulcer and shows what appears to be basal 
cell cancer arising from the deep lajcrs of the normal epidermis at the top of the 
photograph This is the tjpical structure of the cancerous growth of the ulcer 
but the photograph shows what seems to be a basal cell cancer of independent 
origin in close proMmity to the original growth (X 70 ) 
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been treated by a skilled dermatologist, and rontgenologic therapy had been extensively 
used by a competent ront- 
genologist These treatments 
had extended over several 
years and there appeared to 
be a partial healing at one 
portion of the growth in the 
forehead (Fig 19 ) De- 
cember 2, 1924, the can- 

cer on the temporal region 
was cauterized and excised, 
and a flap was formed from 
the scalp and turned down 
over the wound (Figs 20, 

21, 22 and 23 ) The frontal 
lesion, which was small, was 
excised with the cautery in- 
cluding the pericranium, and 
the tissues wei e brought 
directly together without an 
effort to transplant a flap 
fiom a distance The wound 
111 the temporal region over 
which the flaps were trans- 
planted healed satisfactorily 
The wound over the foiehead 
bioke down and required a 
subsequent plastic operation 
The breaking down, however, 
was due to tension of the 
sutuies The patient leported 
on April 14, 1925, that there 
was no evidence of recuri ence 
Case X— Mr A J E, 
aged sixty-three, had a rather 
extensive basal-cell carcinoma on the right side of the forehead between the eyebrow and 

the hairline It began 111 
1909, and had been treated 
by local applications of 
pastes and salves There 
was a smaller superficial 
area in the skin in front of 
the right ear which appeared 
to be a rather advanced 
keratosis December 5, 1924, 
the region on the forehead 
vv'as cauterized and excised 
with the electric cautery 
The pericranium, which was 
adherent to the growth was 
also removed The wound 

of distant flaps to cover the rav surface left by evcision of the basal on the forehead was COV'ered 
Cull c&r\ccr 

by reflecting flaps from each 

side of the wound The flaps vv^ere so fashioned that the nearest portion of the flap 
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Fig 23 — (Case IX Mrs E Y M ) A higher magnification of 
the field shown in the preeeding figure The cells are mostly oval 
There are numerous small eavities, some of which are partially or 
completely lined with cubical epithelium and simulate acini Note 
the apparent origin from the deep layers of the epidermis At “A” 
there seems to be the tip of a deep papilla of the epidermis which 
may have been cut obliquely making it appear isolated This 
apparently isolated area of epithelium seems normal exeept at the 
lower portion, where it is continuous with the basal cell cancer 
There is similar continuity at the extremity of a papilla from the 
epidermis shown about the middle of the photomicrograph (X 150 ) 
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lo be transplanted was about a half inch (i 3 cm ) fiom the margin 01 the wound ot 
the excision (Figs 24, 25 and 26) The keratosis 111 front of the right c.ir was well 



Pic 25 — (C ise \ Mr A | F ) Drawing sbowinf the fl ix)S out- 
lined in the i)rcccdint» fu urc pnrtl^ sutured in position 


cauterired A portion of the 
flaps broke down irom ten- 
sion of the sutures i id tbc 
wound was kitcr closed be a 
plastic opera ion in which a 
naj) was slid o\er the wound 
On April 15 1925 he re- 

jiorted that there was no 
e\ denee of itcuritnce 

SUM MAU\ 

T he sti iking thing al)OUt 
this senes of cases is that, 
thongli there li is been a 
leeinienee in fi\e in no 


instance has the recurience oiiginated along the maigin of 01 within the 
tiansplanted tissue when the flap wms taken fioin a distance of an inch 01 
moie In Case VI the tiansplantation of tissues fiom a distance was not 


attempted in the first 
opeiation and ver} im- 
perfectl} earned out in 
the second opeiation At 
the second opeiation le- 
inoval of bone from the 
flooi of the nostril left a 
deep defect, and at the 
time it seemed bettei to 
cover It by approximating 
the tissues from the mar- 
gin of the wound, even 
though the distance was 
not sufficient, than to 
transplant a flap which 
was difficult to fit accu- 
lately into this defect 
This was an enor Since 
the third and last opeia- 
tion, on Tulv 22, 1924 in 
which flaps of fascia and 
muscular tissue from die 
hp with their base', along 
the margin of the wound 
were sutured togethei 



Fig 26 — (Case X Mr A J E ) Photomicrograph of basal 
cell cancer The cells are small and o\al There is a tendency 
toward tubular arrangement (X 150 ) 


over the excised cancer, there has apparently been no recurrence, though a 
small piece of dead bone, probably the result of cauterization, was removed 
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The efifoits in Case II to make a cosmetic as well as a curative operation 
were unfortunate In no place where the raw surface of the transplanted 
flap was m contact with the raw surface left by removing the cancer was there 
a lecunence The recurrences were where the skin surface of the trans- 
planted flap was apposed to the raw surface left by excision of the cancer, 
or where no union occuired between apposed raw surfaces In the other 
three instances (Cases I, II and VII) the recurrence was not nearer than a 
' ’quarter of an inch (5^ cm ) from the maigin of the flap In one of these, 
Case VII, the recurience was in the lower eyelid near a point which the flap 
did not satisfactorily cover Since it was excised there has been no furthei 
lecuirence In Case III, there is an extensive recuirence in the inner 
portion of the left cheek It began a short distance from the margin of the 
flap But even though the lecurrence has been extensive and still exists, the 
flap has so far not been affected On the other hand, in a case of squamous- 
cell cancer a flap taken some distance from the cancer was quickly involved 
in the lecuirence of the cancer 

Such instances as these appear to indicate that flaps when transplanted 
fiom a distance have a distinct inhibitory effect upon basal-cell cancer Just 
how deep this inhibitory effect extends it is difficult to say — probably an 
eighth to a fourth inch ( 3 to 6 cm ) This suggests a new principle for the 
treatment of intractable basal-cell cancers that have not been cured by 
other measures 
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MALIGN/VNT TUiNIORS OF THE THYROID' 

KPITIlELlAIj ri PI.S 

B’i Alm.n Graham, AI D 
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inOM Tlir DIIMITMINT OI HtTiK \M) OI r\TIIOI/>rA, ) \KI SIDI IIOSIITKI VND RCHOOl OI MininSf, 

^^ISTFU^ IllHIItM USnillSITl 

1 iii: clinical diagnosis of malignant tumors of the thjioid at a stage 
sufficiently eaily to offer a fair prospect of cure by surgical or other thera- 
peutic measuies is still an interesting, important, and, as }et, unsohed problem 
Fine distinctions as to the type of mahgnanc\ present have proved to be ver) 

uncertain It has been the 
j accepted custom m dealing ■with 

the clinical aspects of malignant 
goitie to catalogue the symp- 
toms and signs liy which malig- 
nancy could be recognized 
This piocedure, ho\ve\er, is of 
little practical cable since there 
are few if ain , ultimate cures 
m the fifty per cent of cases in 
which a positive diagnosis is 
made and cerified Moreovei 
in the otlier fifty pei cent of 
cases there aie neither s}mp- 
toms noi signs sufficienth dis- 
tinctive to wai rant a positive 
diffeientiation between a benign 
and malignant lesion In view 
of the foregoing, we shall make no fuithei leference to the clinical aspects 
of the subject diiectly Indiiectly, howevei , it is believed there may be 
something of mteiest to the clinician to be derived from a dealer undei- 
standing of the pathology of these lesions 

Those who have had to deal with malignant tumors of the thyroid patho- 
logically know fiom peisonal experience some of the difficulties encountered 
Those who have sought to solve these difficulties by reference to the hteratuie 
no doubt have been impiessed by the great state of confusion, the endless 
conflict of authoi itative opinion, the hopelessly involved terminology, the 
lack of satisfactoiy classification, and the inadequacy of the criteria by which 
to recognize malignancy in a fairly high percentage of cases 

Perhaps this is not surprising when one considers that the total experience 
with malignant disease of the thyroid is still comparatively small A more 
probable explanation is to be found m the fact that the thyroid has certain 
peculiarities in regard to its malignant tumors not commonly encountered in 

* Read before the Baltimore City Medical Society, April 3, 1925 
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other organs or tissues of the body For example In no other organ of the 
body do malignant tumors of epithelial origin proceed so directly on the basis 
of a pieexisting benign tumor (adenoma) as is the case m the thyroid, in 
no other organ do malignant epithelial tumors (except chono-epithelioma) 
exhibit such a high incidence of metastases through the blood stream , in no 
other organ does the histological appeal ance of the cells and tissue, both of the 
primary carcinoma and of its metastases, so closely resemble benign parent 
tissue, in such a significant percentage of cases 

In 1923, JolP tabulated from the hteratuie forty-four cases of metastases 
to bone from thyroids that were said to be, or thought to be, noimal or benign 
That a primary malignant epithelial tumor, or its metastases, may resemble 
noimal thyroid gland f we emphatically wish to deny That both the primary 
tumor' and its metastases may lesemble benign thyroid lesions, histologically, 
has been amply attested, and is m accoid with our expeiience 

Another example of the unsatisfactoiy state of the liteiatuie is to be found 
111 this fiequently quoted set of incomprehensible contiadictions 

The thyroid may be malignant and give metastascb that are malignant 
The thyroid may be malignant and give metastases that aie ben gn 
The thyroid may be benign and give metastases that are malignant 
Ihe thyroid may be benign and give metastases that are benign 

Equally perplexing is the great vaiiety of names and combinations of 
names used to describe individual tumors and types of tumois Wilsoh,- 
1921, gives the following “ Pimcipal tumor tjpes” tindei illustrative cases 

Malignant papilloma, 

Non-mangnant papilloma, 

Adenopapilloma, 

Adenopapilloma (malignant), 

Medullary carcinoma, 

Adenomedullary carcinoma, 

Scirrhous carcinoma, 

Scirrhous adenocarcinoma, 

Mixed-cell sarcoma, 

Spindle-cell sarcoma. 

Alveolar saicoma suggesting epithelial iclationship. 

Carcinoma sarcoma, 

Kound- and giant-cell adeno-sarcoma, 

Small round-cell sarcoma, 

Adenocai cinoma 
Malignant adenoma, 

Proliferating embiyonic (fetal) adenoma, malignant, 

Proliferating embryonic (fetal) adenoma, 

Proliferating embryonic (fetal) adenoma, fibious degeneiation 
Non-mahgnant adenoma, 

Non-mahgnant cystic degenerating adenoma, 

Degeneiatmg calcareous adenoma, 

Doubtful 

I Those who have reported metastasizing normal thyroids, and metastases resembling 
normal thyroid, have not made the distinction between normal thyroid gland and adeno- 
matous thyroid tissue 
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Consideiing onl} epithelial tumois, the two foregoing examples of the 
confused state of oui knowledge aie diieclh or indirectly the natural out- 
come of the long-standing conflict between wdial might be termed the 
morphological and the biological interpietation of the concept carcinoma, as 
applied to thyroid tumois y\ccoidmg to the moi phological view% there must 
be sufficient \aiiation fiom the normal in the cells themselves, oi their en\ iron- 
mental relationships hefoie the term caicinoma is propeil) applicable 
Accoiding to the biological view' the natuial histon of a tumoi its behaMor 

and effects, aie matters 
of more impoi lance than 
the si/e. contour, or tinc- 
toiial ([uahlies of cells, 
lecuiiencc, metastasis, 
and death of a patient 
fiom the disease w'oiikl 
be sufficient w'aiianl foi 
use of the leim caici- 
noma 11 1 cspcctive of his- 
tological appeal ances 
otherw ise The solution 
of the jMoblem in this 
paili'culai instance is to 
be found in a cleai con- 
ception of the relation- 
ship that exists betw'een 
adenomata and caicino- 
mata of the thjioid 
Almost all authois who have undei taken to classifv the malignant epithelial 
tumois of the thyioid jiathologicalh ha^e fallen into the eiioi of tiying to 
sepal ate these tumois into tw'o piesumably distinctive gioujis One of these 
groups has been caicinoma, with its A'arious subdivisions such as medullaiv 
sciirhous, adeno, aheolai, cyhndi ical-cell, papillai}, etc The other, and 
somewhat smallei gioup, has been designated by the use of such teims as 
malignant adenoma, adenoma Avith metastasis, metastasizing adenoma. avucIi- 
cinde struma metastasizing simple oi colloid goitie, and eA'en metastasizing 
normal thyioid The difficulty of such a grouping becomes perfectiv obvious 
in those not mfieciuent instances AA'ben eA'ery single one of the afoiementioned 
designations is properly applicable to individual tumois, oi to a fcAV 
selected tumors 

In a previous publication ^ w'e haA'e pointed out that these two supposedly 
distinct groups are really different phases of the same fundamental patho- 
logical process, namely, the ti ansf ormation of benign to malignant adenoma 
This AA'e can shoAv objectively in at least ninety per cent of all cases In the 
remaining ten pei cent Ave can neithei prove nor disprove the adenomatous 
origin of carcinoma These facts, together with ceitain collateial obseivations 
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Tig 2 — Scirrhous circinonn (Pig i-u) (\ 150 ) 
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to be mentioned later, have fuinished a basis for a conception of malignant 
epithelial tumois of the thyioid which has been of the greatest practical 
service from the standpoint of pathological diagnosis, classification, lecogmtion 
of malignancy, and the adoption of a simple, and at the same time adequate 
nomenclatuie Furtheimore, it is believed that theie is now available a 
satisfactoiy basis for the reconciliation of many of the conflicting views 
still prevalent 

While this paper deals piimaiily with malignant epithelial tumois, it may 


not be amiss to mention saico- 
mata foi the following 
leasons (i) The bearing 
their occui i ence may have 
upon the lelative incidence of 
mesoblastic and epithelial 
malignancy (2) Because of 
the small numbei of tumois. 
the malignancy of which is 
nevei in doubt, m which it is 
veiy difficult to deteimine 
positively whethei a particulai 
tumoi IS a sarcoma or a caici- 
noma (3) Because of the 
fact that theie are too many 
cases lepoited m the hteratuie 
as saicomata 

It is interesting to note 
that Ehihaidt,-* 1902, reviewed 
the hteiatuie and was able to 
collect 150 caicinomata to 



99 sai comata 
Speese,^ 1906, 
caicinomata to 
including then 


Mullei and 


collected 18 r 
1 17 sarcomata. 


Fig 3 — S P No $943 Papilliry carcinoma a Papil- 
lomatous growth b Cystic spaces c Benign colloid 
adenoma 


own cases In each of these two leviews theie were sixtv 


pel cent carcinomata to forty per cent sarcomata This is an astonishing 
incidence of mesoblastic tumois to occui in an organ which is noted for the 


extiaoidinaiy range of physiological and pathological vaiiations of its epithe- 
lial elements Wilson,- 1921, leviewed the hteiature and was able to collect. 


w'th the addition of peisonal communications from Ameiican suigeons and 
the mateiial at the Mayo Clinic, 991 epithelial to 195 mesoblastic malignancies, 
a proportion of 84 16 


About three yeais ago the writer undertook to review the literature of 


sarcomata and was thoroughly convinced that up to 1906 a veiy high per- 
centage of cases reported as saicomata were typical examples of malig- 
nant adenomata 
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Fig 4 — P'\pillar> cnrcinomn (Fir 3 1) (\ 150) 


The basis of this repoit is the maleiial available at the Lakeside Hospital 
from 1905 to 1922, and includes the rccoids of 134 patients In twelve, a 
clinical diagnosis of malignancy was made, hut tissue was not examined In 

the 122 tumors 
examined jiatho- 
logically there 
w ei e I para- 

struma, 10 
saicomata, 3 tu- 
mois at jircsent 
classified 
as caicinoina- 
s a 1 coma, and 
loS epithelial 
tumors Slighth 
less than two pei 
cent of tlnroids 
examined in the 
lahoiatory ( 1915 
to 1922 — Lake- 
side Su 1 g 1 c a 1 
diMSion onl)) 
ha^c been malig- 
nant In the following discussion the 108 epithelial tumois onl} will be 
consideied Such compaiatively laie lesions as piimai} squamous-cell caici- 
noma, the glycogen containing iiara-stiuma of Kochei, and the stiuma post- 
brachiahs of Getzowa aie , , 
expressly excluded since 1 
they do not originate fiom 
thyroid epithelium and are 
not cognate to the problem 
under discussion 

It is our puipose to 
divide these 108 epithelial 
tumors into groups suffi- 
ciently distinctive to be 
worthy of recognition as 
types, pathologically , to 
apply an appropriate desig- - 
nation to each type , and, 
finally, to submit a basis ' ■" - - - - — -* 

for the differentiation of ^ ^ Carcmoma malisnant adenoma type 

benign and malignant adenomata On the basis of gioss and micioscopic 
anatomy, the 108 epithelial tumois fall readily into the types mentioned on p 6 
It is to be emphasized that all of these tumors, m the past, have been 
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diagnosed and consideied, by the writer and others, to be malignant, chiefly 
on histological grounds 

2 Scirrhous carcinomata 

8 Papillary adenocarcinomata, 

55 Carcinomata of malignant adenoma type, 

43 Adenomata formerly considered malignant, now classed as benign 

Saiihous Caicmomata — The tumors included in this group conform to 
the type so well described by Billroth, « i888, and are not to be confused with 
malignant adenomata in which theie may be areas of dense fibrous tissue, 
0 1 seal containing . . _ 

.? . J V] 

compressed epithelial 
cells arranged in 
strands oi small 
islands These lesions 
are exactly compar 
able to similar tumors 
in othei oigans and 
present no patholog: 
cal problem peculiar 
to the thyioid They T / 

are easily diagnosed ^ ^ ^ 
and classified fiom 
then gloss and micio- 
scopic chaiacteristics 
Accoiding to Billroth, 
they so closely resem- '* . Y \ 

ble scirihus of breast p ^'z.J > 'aV* 

as to lequire no de- 
tailed desciiption 

In this gioup of cases (Figs 1 - 2 ) the thyroid is usually not greatly 
enlaiged, the tumoi is not encapsulated, it destroys the affected thyroid, 
invades suiiounding tissue, especially the larynx and trachea, and sometimes 
the oesophagus It spreads by direct extension and metastasis to neighboring 
lymph-nodes The tumoi is hard, fibrous, adherent, immovable, and on 
section is uniform in consistency and structure The only lesion with which 
these tumoi s can be confused grossly is chronic thyroiditis of the Riedel 
struma type, or perhaps spmdle-cell sarcomata Microscopically, theie is 
everywhere a great preponderance of fibious tissue m which are distributed 
the small masses, coids, or stiands of epithelial cells By the time the patient 
seeks lelief the clinical diagnosis is usually positive, or at least suspected 
At opeiation the suigeon does not lemain long m doubt The tumor cannot 
be removed without the sacrifice of vitally important structures, hence there 
are no clinical cures 

This IS the one type of carcinoma which we have not been able to associate 
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Fig 6 — Unmvolved thyroid surrounding the malignant adenoma 
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clefinilely with aclenonid as icgaids ongin. although the thyroid was adeno- 
matous in each case So fai as oui limited experience goes, these tumors 

do not mvadc blood - 
Aessels 'J his is in 
stiikmg c outlast to 
malignant adenomata, 
and IS m accoid with 
the ohsenation that 
metastases to distant 
oigans raiely occuis 
Papilla) V Adcno- 
I ai cDiomata — At the 
outset It ma\ be 
stated that a distinc- 
tion IS made between 
those tumoi s w Inch 
giossh and micro- 
scopicalh aie made 
u]) of papillomatous 

Fig 7 — Adenormtous or nclcno c irciiioniatous arcT in the tumor shown grOW'ths (FlgS 3~4)> 

inriRs.(Mso) usiiall) 111 connection 

woth a cyst, and those solid adenomata in which theie may be aieas of papilli- 



feious tissue, micio- 
scopically but not 
giossly, somewdiat 
similai to the type 
of change seen m 
th}ioids from ex- 
ophthalmic g o 1 1 1 e 
patients The for- 
mei only aie classi- 
fied as papillaiy cai- 
cinomata , the lattei 
aie classed as malig- 
nant adenomata 
Metastasis fiom the 
f o r m e 1 is chiefly 
tin ough the lymph- 
atics, wdnle metas- 
tasis from the lattei 
IS primal ily through 
the blood stream, 
and tin ough the blood 
its own pioper capsule 



Fig 8 — McdulHrj cnrcxnomntous area in the tumor shown in Fig S 

(^ ISO ) 


sti earn only as long as the original tumor is still within 
The former exhibit a low order of malignanc}!, while 
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the lattei, as a class, are highly malignant For the foiegoing reasons, it is 
impoitant to pieserve the distinction between these two types of lesions 

Of eight cases included in this group, six originated m preexisting 
adenomata In the other two cases we can neither prove nor disprove 
adenomatous origin, although the thyioid was adenomatous in each case 
The SIX cases oiigmating in adenomata were C3stic and definitely encapsulated, 
although the capsule was grossly oi inici oscopically invaded in each case The 
two cases in which we can neither prove noi disprove adenomatous origin 
weie small lesions 
not moie than i cm 
in diametei, solid, 
non-encapsulated , 
and made up micio- 
scopically of adeno- 
papilhfeioLis tissue 

Possibly in the 
futuie, as a lesult of 
furthei expel lence, 
it may be deemed 
appiopiiate to sepai- 
ate the eight tumors 
undei discussion into 
two distinct gioups, 
but foi piesent pur- 
poses they will be 
consideied togethei 

Pathologically, 
the malignancy of 
these tumois is evidenced by local invasion, giossly oi micioscopicall}', of the 
capsule, sunounding thyroid oi neighboiing structuies, and metastasis to 
legional lyini^h-glands Metastasis to distant oigans has not been observed, 
and this is in accord with the fact that we have been unable to demonstrate 
invasion of the blood-vessels m anj'^ case 

The pathological diagnosis of carcinoma in this group of cases rests on 
the demonstration of local invasion, and not on the character of the 
cells primarily 

From the standpoint of tieatinent and inognosis, this is the most favorable 
group of caicinomata of the thyioid In two cases small solid tumors, not 
exceeding i cm in diametei, weie well confined within the lateral lobes 
Fiona their size and position, they could not possibly have caused any clinical 
S3mptoms, and were discovered m the course of routine examination of 
supposed^ benign goitres removed by operation These patients aie living 
and well eleven and eight years, respectively, after operation Of the six 
cystic papillomatous tumors, two were diagnosed, oi suspected as malignant 
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Fig 9 — Adenomatous tissue within a vein of the tumor shown in Fig 5 
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before opeiation The tumors were rcmo\cd in five cases, in the sixth case 
exploi atory operation was done, Init the tumoi could not he removed, and only 
a small piece of tissue was excised for micioscopic examination This patient 

died a few 
weeks aftei dis- 
charge fiom the 
hospital and is 
the only r e- 
corded death in 
this group of 
eight cases In 
the fi\e cases in 
which the tumor 
w a s remo^ ed, 
the operation 
perfoimed was 
usualh of such 
a nature as to 

Tig 10 — Cnncer tissue within \ cm of tumoi shown in Til s (x 150 ) offer little Or 110 

piospect of cure in any other type of malignant tumor of the thyroid That is 
to say, the cystic tumoi was ruptuied, cut into, or remoced m pieces and in 
some cases incompletely removed In 
spite of this cncumstance and later 
apparent recuirence (in some cases), 
the tumoi has shown a remarkable 
tendency to leniain localized in the 
neck Then fuither pi ogress has 
seemed to he held well in check hv 
means of X-ra)’^ and radium theiapy 
The ultimate outcome m those patients 
with obvious recuiience is a mattei 
foi the future 

Malignant Adenomata — It is to 
he undei stood that the tumoi s in this 
gioup are considered to he carcino- 
mata, and that the term malignant 
adenoma is used to designate a type 
of thyroid carcinoma The only car- 
cinomata of the thyroid originating in 

nnf" mpliirlpH iti ^Itic crt^rkiiT^ t-n ^ ^ 10777 ^lalignant adenoms 

aUcnoma-ia. not ITICIuQCQ in tins group Xheopenedthyroid vein (a) shows an area of gross 

are six papillary carcinomata The 

reasons for their exclusion have been noted above Malignant adenomata 
constitute about eighty-five per cent of all carcinomata of the thyroid, and, 
therefore, are the most important type of malignancy 
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In this group of 55 malignant adenomata (Figs 5-12) we find every 
conceivable form, stage and degree in the growth, differentiation, and degener- 
ation of fetal, inter- 
mediate or mixed and 
colloid adenoma 
Fuithermore, we find 
all glades of transi- 
tion of the oiiginal 
adenoma into every 
supposed type and 
combination of caici 
noma mentioned 
the hteiature, except 
p 11 1 e papillar}’ 
puie sciiihous 
noma For 






Fig 12 


-Thrombus in thyroid vein of malignant adenoma shown in 
Fig II (\ 300 ) 




cal chaiactei of the 
tumois when seen at 
opeiation 01 autopsy 
depends upon a num- 
ber of factors, among which may be mentioned The character and condition 
of the original adenoma, the duiation of the lesion, the rate of growth, the 

chaiacter and degree of reaction 
simultaneously or subsequently 
initiated in the supporting 
stroma, scar, or capsule , the 
blood supply, and the degeneia- 
tive changes that have taken 
place There may be, and doubt- 
less are, other factors difficult or 
impossible to evaluate It is 
. further to be noted that in a 

Fig 13 — s P Ko 12093 Benign idenoma formerly marnritn nocpc flio nlfi 

considered m-ilignant a Hemorrhagic fetal adenomatous '“rgC nidJoriL} OI CaseS llie Ultl- 
area b A more cellular area . 1 ^ 1 „ 1 ^ 

mate histological picture is a 
mixed and not a pure type That is to sar , that in a given single tumor there 
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may be aieas of tissue li.ning the microscopic ap])carancc of pure fetal 
adenoma, moie oi less mtimateh admixed with aicas of medullarv caicinoina, 
adenocaitmoma, sciiihous caicmoma, papilhfeious carcinoma, spmdle-cell 
caicinoma, caicmoma lesemhlmg sarcoma, \\uchernde struma, and all the 
othei names that ha\c been apidied to adenomata that gne lecurrenccs or 
metastases, and result in the death of a ])aticnt In short, one mac find 
micioscopicalh in these tumois .in} .md cceiy caiiety of benign, malignant, 
oi metastasi/ing cpitbeli.d growth, except noimal tlnroid gland 

In Mew of the 
foicgoing it seems 
t o t a 1 1 } illogical to 
attempt to separate 
f the essential entity 
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Tig — The unmvoUed th> roid surroundmj the tumor shoun in 

Tir 13 (x ISO ) 


into a numbei of arti- 
ficial g 1 o u p s. sup- 
]iosedl} t\ pcs which 
m themsehes with 
laie exceptions, arc 
not puie lesions At 
least. It IS certainly 
impracticable, a n d 
bas been lesponsible 
foi much of the con- 
fusion that exists 
As foi the recog- 
nition of the type of 
malignant tumor 
under discussion, one may, foi the sake of emphasis, utiluc this simple but 
effective lule If the tumoi is not giossly and micioscopically papillomatous 
(Figs 3—4, and if it is not giossly and microscopically sciiihous carcinoma 
(Figs 1-2), then it is malignant adenoma (Figs 5-12) However, one must 
admit the possibility of a carcinoma of tbe thyioid not originating m an 
adenoma, and neitliei of the scirihous nor papillaiy type In view of all 
the facts now available, the piobability of such an occurrence must be 
extremely small 

Since carcinomata of the malignant adenoma type originate in a pie- 
existing benign tumor (adenoma), they aie always, 111 the beginning, encapsu- 
lated lesions When tumors of this type have penetrated or perforated their 
capsule, they may spread by direct extension to surrounding tissues, or 
through the lymphatics to regional lymph-nodes The clinical recognition of 
involved lymph-nodes may be taken as an indication that the piimary tumor 
was not encapsulated, or that the capsule has been penetrated or perforated 
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We have found no exceptions to this rule As long as these tumors are 
confined within then 
own piopei capsules 
theie is no dissemi- 
nation thi ough the 
lymphatics 

The chief mode 
of metastasis fro m 
malignant adenomata 
IS through the blood 
stieam, with oi with- 
out intact capsule 
Division, duiing 
operation, of thiom- 
bused thyi oid veins 
accounts foi local re- 
cuiience in the neck 
after what seems to 
be complete and satis- 
factoiy extnpatioii of 
tumois well encapsulated Invasion of blood-vessels (Figs 9-12) also 

accounts foi distant 
metastases fiom 
tumors causing no 
clinical symptoms 01 
signs other than 
swelling in the neck 
Indeed, in some in- 
stances thei e has 
been not even clinical 
enlargement of the 
thyroid, and yet the 
jiatients have died of 
metastases 

Diffc) cntiatiou of 
/jcntgii and Malig- 
nani Adenomata — In 
a previous jiubli a- 
tion the wi iter has 
set foith the conclu- 
sion that the histo- 
logical appeal ance of cells and tissue is not a reliable basis foi the 
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Tic 16 — From the cellu’-ir portion (b) of the bcnipn adenoma shown 
m Fig 13 Histologicallj similar to man) adenomata known to be malig- 
nant (\ 300 ) 



Fig 15 — From the hemorrhagic area (Fig 13-a) showing fetal idenomi 
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diffeicntiation of benign and malignant adenomata i At the same time it was 
piO])osed that m\asion of blood-vessels he utilized as the most reliable means 
of making the distmetion These conclusions ueie based on the following 
ohsenalions In no case in oui experience m which thcic w is what might he 
teimed histological cancel jnesent. recuiicncc of the tumor after operation, 
metastasis, oi death of the patient as a lesult of the tumoi , ha\e we failed to 
demonstiate m\asion of the hlood-\cssels m the oiigmal tumor, wath the 
exception of papilkiiy and sciiihous carcinomata, which together constitute 
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Fig 17 — PhotomicroRr'ipli from n bemj^n Tdenorm for compinson uith Fip^ i8 (x 300 ) 

See foot note bclou 


about fifteen pei cent of the total In these two types of tiimois invasion of 
the blood-vessels has been as conspicuouslv absent as it has been constantly 

I Figures 17 and 18 are practically identical liistological pictures Figure 17 is 
from a primary benign adenoma removed from a woman aged thirty, who presented no 
clinical operative nor pathological evidence of m ilignancy This patient is in good health 
ten years after operation Figure 18 is from a metastasis m the clavicle of a woman 
aged thirty-five, wdiose only complaint was goitre There was no clinical or operative 
evidence of malignancy The primary, large, w'ell-encapsulated adenoma was removed in 
1912 Six months later the patient returned wath tumor of right clavicle, which evas 
resected She died five-and-one-half years after the priinarj operation from metastases 
m pelvis and femur, without recurrence in the necK or at the site of the resected clavicle 
Either picture could be used to represent the other patient’s lesion, histologicalb', and there 
W'ould be no possible w^ay of knowing which patient would be cured and which w'ould not, 
on this basis alone The original sections of the tumor of the second patient were 
reviewed several years later and tumor tissue avas found within the blood-vessels This 
phenomenon was not appreciated by the writer in 1912 
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piesent jn all other carcinomata On the othei hand, in no case of adenoma in 
which we haVe failed to demonsti ate invasion of the blood-vessels has theie 
been any clinical evidence of inalignancy aftei opeiation in aii}^ of the patients 
traced, iiiespective of the micioscopic appeal ance of the tumor 

On the basis of the foiegomg obsei vations, 4'3 tumois formeily con- 
sideied to be malignant adenomata, chiefly on histological gioimds, have been 
withdiawn from the list of malignant tumois and aie now classed as benign 
(Figs 13-16) When it is recalled that the histological appeal ances of many 
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Fig 18 — Photomicrogr-iph from a metastatic tumor in clavicle for comparison with the benign 
adenoma Fig 17 (\ 300 ) See foot-note page 42 


of these tumoi s. now classed as benign, can be exactly duplicated in a numbei 
of the 55 adenomata known to be malignant, and fuither, when it is lecalled 
that in some of the 55 malignant adenomata malignancy cannot be reliably 
diagnosed on the basis of histological appeal ances alone, the possible impoi- 
tance of invasion of the blood-vessels as the determining factor in aniving 
at a diagnosis is appaient. and its impoitance in prognosis is obvious 

It is not to be supposed that this most constant single indication of thyroid 
epithelial malignancy will be accuiate m 100 per cent of cases, since serial 
sections of the pi imai y tumoi ai e not made Accepting a reasonable number 
of mistakes m pathological diagnosis, the peicentage of eriors will still be far 
less than may be expected fiom an) othei criterion that has been proposed 
We claim no originality foi the observation that carcinomata of the 
thyioid fiequently invade the blood stieam and metastasize by this route We 
are unaware, however, that there has been a systematic attempt made to 
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cletcimme the incidence of invasion of the lilood-vessels in a senes of cases, 
to recognize types of lesions in which one maj or may not expect to find 
invasion of the blood-cessels, nor to utilize invasion of blood-Aessels as a 
means of difleientiation of benign and malignant adenomata 

The lecogmtion of iiwasion of blood-vessels is not difficult Four grades 
ma} be noted (i) Gross tin omhosis (Fig 12) , (2) gross erosion (Fig ii), 
(1) the finding of tumoi tissue 01 tumoi cells within the lumena of blood- 
vessels microscopicallv (Fig 9), and (4) erosion of blood-vessel walls 
micioscopicalh (Fig 10) Artefacts are, of com st, to be excluded Exami- 
nation of the tlnroid ceins and the \ems of the capsule of the tumor will 
disclose gloss tin omhosis and gioss eiosion when present When not advanced 
to the degiee of gtoss lesion a few blocks of tissue through the capsule and 
fiom am sus])icious aiea or aicas within the tumoi w'lll usualh suffice for the 
demonstiation of tumor tissue w'lthin the \eins and erosion of the vein 
w'alls micioscopicall)’ 

The ultimate value of iinasion of blood-\essels as an indication of nialig- 
nanc} of thyroid epithelial tumoi s, and particulaih its value as a means of 
distinguishing betw'een benign and malignant adenoma, is a matter for the 
futiiie, but on the basis of our experience to date it seems w'Oitln of 
considerable confidence 
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TUMORS OF THE MALE BREAST- 

By Kellogg Speed, M D 
or Chicago, III 

Though tumors of the male breast may seem to occur rarely, they furnish 
at least i per cent of the number of all breast tumors which afflict both 
sexes A few points of peculiarity of the male breast tumors are worthy of 
notation on account of the infrequent discussion of these lesions The male 
bieast may be the site of any pathology which is ever found in the feiuale 
bieast, although the functional use in the two sexes is so vastly different 
It might be expected that the rudimentary and non-functionmg character of 
the male breast would lead to its rare involvement in tumor changes, but like 
other vestigial oigans it does undergo untowaid mutations and there may be 
valid argument advanced to prove that the bieast either does or does not 
suffei from tumor on account of its structure 

Predisposing Causes Including Trauma — The , -predisposing causes of 
male bieast tumors are obscure A non-functionmg gland is not subject to 
the hypertrophic and regressive changes incident to lactation nor to the 
tiaumata of nursing Olhei traumata due mainly to occupation have an 
influence, as shoemaking or any similar special trade which causes repeated 
lubbing or pressure over the bieast area during the labor The influence 
of tiauma cannot be definitely analyzed howevei If cancer ^follows one 
trauma, the hzematoma reaction may set up sufficient irritation to inaugu- 
rate the tumor-forming process The effect of chronic irritation from 
occupation pressure or the pressure of clothing may be easier to appreciate 
Certainl}^ these irritations will lead to a rapid development of latent cancer 
As an example of chronic iriitation, Rodman mentioned one man suffering 
fiom breast cancer who constantly had rested his shovel handle against his 
bieast (Rodman Diseases of the Breast, P Blakiston’s Son and Co , 
Phila , 1908, page 182) Examples of male bieast tumor following a single 
trauma are rare A man struck by a horse’s bit, with a resulting bruise which 
slowly disappeared, had within one month a definite freely movable 
unattached cystic tumor follorving m the breast just above the right nipple 
The skin ovei this tumor w^as discolored, in the centre w^as a bulla, but no 
ulceiation Griffith who reported this case {The Lancet, vol r, p 22, Jan- 
uary 6, 1923) described a hard nodular mass ip2 inches in diameter adherent 
to the skin, but not to the muscle wnth no axillary or cervical adenopathy 
A radical operation was perfoimed, removing the bieast and underlying 
muscle, but not the axillary hmph-nodes The tumor was macroscopicall} 
encapsulated and did not invade the breast tissue, nor the skin stretched 
over It The cut section showed a rvhite caseous degenerating mass rvhich 
histologically proved to be endoth elioma, the masses of endothelial cells 
♦ Read before the American Surgical Association, May 5, 1925 
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fading into hyaline degeneiation with some giant cells present Murphy 
(Stag Chinc'; of John B Muiphy, \ol in, pp 569-70, 1914) operated upon 
a man with caieinoma of the right hi east who three months before had been 
stiuck theie by a bottle tin own fiom a distance of 10 feet The breast 
was immediately swollen <uid led, but m a week all sjmptoms disappeared, 
only to letuin m thiee weeks, when a lump de\ eloped on the outer side of the 
nipple At opeiation a tumoi the si/e of a pigeon's egg was remo\ed It Avas 

not fixed to 
the other tis- 
sues nor ac- 
c 0 m p a n 1 e d 
by nipple 
r e 1 1 a c 1 1 0 n, 
skin pitting or 
enlai gement of 
the axillary 
hmph - nodes 
Mangel 111 71 
collected cases 
in men found 
a pieceding 
tiauma in 25, 
Yamamoto in 
257 cases 
found trau- 
matic history 
in 61 — ovei 
23 per cent 
Ten per cent 
of his patients 
gaAC an hei ed- 
itary cancer 
history 

Age — ^The age at which male breast tumoi s are found has wide variation 
Lunn reports (Tians Path Soc of London, vol xlviii) mammary cancer 
m a man aged ninety-one years Simmons (/ A M A , vol Ixviii, p 1899, 
June 12, 1917) had as patient a boy aged thiiteen yeais, 121 pounds in 
w’^eight, who w^as struck on the light bieast by a baseball bat a )'ear before 
being examined He noticed burning and stinging m that bieast followed 
m a few months by sw'ellmg and tenderness The only family history of 
carcinoma was m an aunt aged thirty-fiA'e, Avho had an adenocaicinoma of the 
uterus The entire breast and surrounding fatty tissues were removed No 
axillary involvement was found, but a microscopic diagnosis of a medullary 
adenocarcinoma was made Bryan 'fepoi ted a similar case m a boy of four- 
teen years eight months, and Thompson {But Med Join , 1908, vol 11, 
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I 10 I — Photomicrogriph of the brc^st hbro s-ircoma of patient No i The irrecu- 
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arr ly of the spindle cells and the lack of stroma arc clcarl> distinguished 
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p 502) one in a boy of fifteen yeais In 1897, Blodgett {Boston M and S J , 
vol cxxxvi, p 61 1, June 17, 1897) reported a bieast tumor in a boy of 
twelve This was situated below the left nipple, attached to it, and with an 
appreciable swelling The nipple was slightly reddened and harder than the 
opposite nipple 
The tumor 111- 
ci eased in size m 
a few months 
It was removed 
and the histo- 
logical section 
showed car- 
cinoma invadirg 
all the glandular 
tissue of the 
bieast Theiewas 
no recLiirence up 
to five years 
aftei wards 
Moore and Coley 
and Benet (/ 6' 

Cm ohna M A , 
vol xvi, p 245, 

Oct , i92o)recoid 
c a 1 c 1 11 o m a in 
boys aged twelve 
and nineteen 
years, respec- 
tively Sir 
D’Aicy Power 
found 111 the 
bieast of a thiee- 
year-old boy a 
multilocLilai cyst 
which gi ew to the 
size of an orange 



Fig 2 — Photognph of the involved breast and a'>:illary region of patient 
No 2 Beneath the nipple is seen the slightly bulging elongated carcinoma 
spreading upward into the areola Scattered on the skin surface both anterior 
and posterior to the lateral border of the stcrno-cleido-mastoid muscle can be 
seen secondary cancer nodules The axillary enlargement is not visible 


S c h n e 1 1 e r 
{ Ai c hiv fur 

KIni Cliti , vol cxix, p 169) says that the average age of women afflicted 
with bieast cancer is, accoiding to Wini water foity-five and tbiee-tenths ycais 
accoidmg to Guleke foity-nine and two-tenths years, whereas Yamamoto 
found the aveiage age of men thus afflicted was fifty-foui years, and tliat the 
occuirence found m his collection of Geiman statistics vas 11,654 female 
and 167 male cancels 

Relative Occioience — Statistics — The occurrence of cancer in the male 
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hi cast IS about the same in all statistical lesuincs, namely from l to 2 per 
cent of all bieast tumois Maim.idukc Sbeilcl {Diseases of ilic Bicasl, 1898, 
p 286) found nine cases m males 111 628 of carcinoma of the breast Mulleder 
{Aich fin Khn CJin , vol c\x, p 686, 1922) found m twenty-one years 



m von Eiselberg’s 
clinic that there 
wei e 600 cases 
of caicinoma of 
female breast and 
twelve in mal 
hi east, all patients 
t being ovei forty 
I years, except one 


who was t\\ent\- 
j eight The m- 
i fluence of tiauina 



seems high 
Williams found 
m 2422 piiinaiv 
neoplasms of the 
breast twent}-five 
were m males, of 
which theie weie 
sixteen caicino- 
mata, two saico- 
m a t a and six 
benign tumors 
Fessler {Dent 
Zt f Chii , vol 
clxxn, pp 429- 
37, 1922) found 
700 cases of male 
breast carcinoma 
m the liteiatuie 
up to 1919 Ilo 
thinks most cases 


Tig 3 — 1 he size and extent of the tumor mass of this breast carcinoma can 
be seen around the right nipple The secondary tumors in the skin above the 
breast are evident 


arise after 
years of age 


57 


Bi cast Occmiencc — The right breast seems to be involved with slightly 


greater frequency Cumston {Intel mt Clmics, 1920, vol 11, p 25) reviewed 
a total of 266 male caicmomata and found that the light breast was involved 
in thirteen instances more than the left Other collections and leviews of 


the subject are given by Fmsterer {Deut Ztschi f Chv , vol Ixxxiv, p 202, 
1906) Schuchardt {Aich f Khn Chir , vol xxxi, p 249) and Schneller 


{Aich f Khn CJm , vol cxix, p 169) 
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Pathology — Saicoma — Saicoma is a fiequently found malignant tumor 
of the male breast It tends to penetiate the undei lying fascia and muscle 
and to ulceiate thiough the skm early The tumoi does not giow to great 
size before metastases lead to a termination 

Caicmoma— Caicinoma is the slowest growing of the malignant neo- 
plasms, usually a small indolent tumoi, painless and often unnoticed at the 
start It is quite indefinite in its outline, seeming to meige with the tissues 
about the nipple and breast pioper when it is superficial It invades these 
btiuctures by 
extension 
Deepei lying 
cancel e a i 1 y 
has a hard 
kernel-like feel 
— at first freely 
movable like a 
small nut, but 
later fixed, ex- 
tending into 
the small 
amount of 
b least tissue 
In about half 
the cases the 
nipple becomes 
involved The 
nipple may lie 
desti oyed o i 
ma}’’ dischaige 
bloody sei um 
The dischai gc 

IS Onl}^ laiely ^ — The <^ection tiken from the main cancer mass of patient No 2 This is 

m 1 1 k y The plamly malignant 

skin eaily becomes infiltialed and ulceiales Reti action of the nipple is not 
often seen, piobably on account of the small size of the male bieast and the 
lack of the connective-tissue bands m the suspensoiy ligaments The tumoi 
metastasizes into the skm. muscle, fascia and axillaiy or othei hunph-nodes 

Melanoma — IMelanotic male breast cancers occui I find eighteen cases 
lecoided in the literatuie (Foigue and Chauvin, Rev de Chu , vol Ivii, 
p I, Januar), Febiuai}, 1919) One existed m a boy aged ten years and all 
piesented lapidl} fatal metastases aftei seeming fiequentl} to take origin 
in warts or nasvi 

Other Tumors — Angioma, lipoma and chionic mastitis are recoided m 
the liteiatuie, but saicoma and caicmoma are by fai the leaders numerically 
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in the recouled lumots Galactocelc, one instance of which I record here— 
seems to be lare J find no mention of it, alllioug]] cystic adenoma, to which 
It ma) be compaied, is known A laige snlipectoial lipoma of the mammar) 
region in a man seventy-tin ee jeais old was lepoited by Toriaca (La 
Rifoi Ilia Mi (hco, yo\ wxviii p 1157, Dec 4, 1922) 

Dll I cl Exicwsion of Cancel — The thinness of the pectoial fascia in the 
male deinonstiated b} Heidenhain ( A^NAr s 01 SbUOLin 18S9. vol x, p 3S3) 
accounts lor the close attach, nent of the hi east tissue to the cocermg of the 

pectoral in u s- 
c 1 e A malig- 
nant t u in 0 1 
ks 
1 s 
in- 
inus- 
e 





Tir 


-A hither m^gnlfic^tlon of the brc^st c^nccr shown in Tib ) The nr nsion 
of the enneer cells and a few remnants of alveolar structures arc discernible 


u n cl e 1 1 y 1 ng 
muscle and 3'et 
be invading it 
along these 
in 1 Cl oscopic 
lymphatics 
Supeificial re- 
moval cannot 

be expected to give radical cine This paiticulai point is referied to 
emphatically by Speese (Pcmi Dtlontic M J , vol xix*, p 4SS) Cancel oiis 
emboli may also be found m the connective-tissue stiands ladiatmg from 
the primal y tuinoi into the surioundmg breast tissue and fascia Stiles 
(Tians Med Clw Soc Edtn , 1891, vol xi, p 37) Muscle use and 
conti action aftei its invasion by cancer must lead to rapid dissemination 
via the lymphatics and by dnect extension The muscle bundles are 
invaded and destroyed, yet the process may be entirety mici oscopic (See 
Fig 6 ) A study of the degiee and fiequency of muscle involvement 
was made by Speese m 100 carcinomatous breasts lemoved with the 
muscle attached Twenty-five specimens presented muscle involvement 
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skin epithelium l\ing on a coie ot secnnrlar\ carcinoma columns projecting up 
tlnough the dciinis In some aicas caicmoma c\sts were present and the 
Cl OSS-cut section ic\calcd that the caicmoma had grown up along the lymph- 
atics to the sin face of the skin and then had mushioomed out, forming 
ca^elnous blood sjiaccs hencath the sui tacc Ikewcomh considered this point 
lemaikahle m so lai as the sr|u.nnous epithelium had proliferated o\er the 
cancel instead of nleeiating 

Lymph-nodes and Ollui Mcla^fascs — d he .i\illar} l\mph-nodes in men 

- apjiear to be 

breast can- 
cer Statistics 
show about do 
per cent in- 
\acled at time 
of operation or 
autopsc T h e 
fl etection of 
their nnasion 
IS not difficult 
as the male 
axilla IS deioicl 
of much fat 
The nodes ap- 
])car discrete 
and ier\ hard 
111 the a^er- 
age case In 
addition to 





regional nietas- 
tases we nia) 

fnt-i/'l o rltcfnldll- 


Fig 7 — A section of an ixilHrj l>mphno<lc rcmo\cd fr<»m jiaticnt No 2 ^ 

This shows islands of cancerous cells presr nt in the mam mass of l>mph'itic tiscuc tlOH 01 SCCOil" 
— lymph node m\ol\cment in male breast carcinoma « 

clanes in any 

part of the body — especialh the luer, lungs and bones Of 88 cases lecorded 
bv Williams, 5 had bone nietastases me oh nig both clavicles, tibia, vertebra 
and skull 

Types of Canco — Poirier sa3s (Piogics Med, Pans, 1883) that the 
breast in the male is the site of carious kinds of cancers The most common 
IS scirihus carcinoma, usualh of comparatively inactive type Such tumors 
show' the same featuies in the male as in the female wnth the difference that 
on the whole these are all less marked The chances of radical cure earjing 
according to the anatomical features of the tumor appear to be greater in the 
male than m the female The te pes Poirier described were 

(i) Typical scirrhus, commonest (2) Pustular and disseminated scir- 
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rhus (3) Cancel en cuiiosse without iilceiation (4) Epithelial carcinoma 
with metastases in neighboiing lymphatics (5) Encephaloid 01 medullary 
carcinoma (6) Melanotic carcinoma (7) Cystic caicinoma (8) Caici- 
noma with metastases m bone 

Rate of Giozvth Ulcciaiton — On the whole, male bieast caicinoma is 
of slow growth and may commonly exist for as long as thiee years and some- 
times seven to eight years befoie it really causes symptoms which lead to 
diagnosis Skin p 


ulceration ap- 
peal s to come 
on very late — 
aftei foui 01 
five years — and 
the tumor then 
may take on 
the aspect of 
an infected 
fungoid giowth 
much like the 
same type in 
the female A 
high pel cen- 
tage of tumois 
in the male 
ulceiale, possi- 
bly on account 
of the small 
amount of 
bi east tissue 
and its lelative 



supeificial posi- 
tion The rate ® — Section through the fibro-'idcnoma of the male brcist of patunt No 3 

The typical adenomatous male breast of patient No 3 The adenomatous irr ingc- 
of giowth of nient with a rich fibrous stroma and the lack of malignant features are noticeable 

the difleient cell types also is compaiable to the analogous foim in the female 
— the melanotic type being extiemely malignant and causing early metastases, 
the adenocaicinoma being quite malignant and the epithehal-celled tumor 
piobably the least malignant of all The piimaiy tumoi in the male bieast 
may be so small oi have caused so few s3mptoms that it is o\ei looked and 
the secondaiy giowth attiacts attention as a piimar} tumor 

Rcctoicucc of Cancer — Post-operatx\e lecuiiences ate less common m 
men than women and the tendency to a late reciirience after seveial tears 
does not seem to exist — most lecuirences aiising locallt soon after opeiation, 
possibly because the extent of the minute local metastases in muscle and 
Itmph-nodes is not recognized and a single local excision of the breast 
tumor IS done 
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RisciiniiTH {The Med Journal of /lu^liaha, \ol n, p 205, September 9, 1916) 
reported in adenocarcinoma with metastatic deposits m a man iged thirtj -three jears 
Two jears before lie was seen lie had noticed a tumor in his left breast In a jear it was 
remoeed but within ten months following recurrence set in There was no pain, no 
nipple dischiige and a scar an inch long existed o\er the left nipple Beneath this was 
a small haul ilmond-sired miss and two other small tumors m the breast external to 
the nipple The skin was not adhcient and all three tumors mo\ed o\er the deeper 
tissues There were half i dozen enlarged hard axillarj l>mph-nodes At operation 
he left behind most of the pectoril muscle nul the pitient returned in fue and one-half 
months with foui small areas of recurrence in the operatne scar 

One other c.ise Vi uco s ( Idilaule Medieal Students S’orn/i Rivtexi' June, 1916, 

p 63) deeeloiied e\i- 
dence of metastases 111 

f the cereical spine three 

weeks iftcr operation 

\ for cancer of the male 

y bre 1st There are too 

\ few published lepoits 

^ of r idled operation in 

/ men on which to base 



5 

I 

I 



Fig 9 Photograph of patient No 4 showing the tense cystic tumor 
of the right breast This was of only three months duration according to 
the patient and when remoacd pro\ed to be a benign galaetocele 


the relatiec frcc|ueiic\ 
of recurrence after 
complete surgical re- 
in o\ a 1 Lockwood 
{ 0 \foid Medual Pah- 
lualwm London, 
1913 p 63) recorded 
m opt r, it on in a man 
hft\-six stars of age 
for bieast cancer He 
did not pel form i 
complete radical opei- 
ation as we understand 
tbe term to-dav but 
he did t ike out ibt 
axillary hmph-nodes 
and the pectoral fascia 
Three times in the 
follow’ing jear small 
recurrent nodules m 
the skin w'ere removed 
The patient was alive 
four years after his 


operation and free from further grow'ths Speese gives an average life of fiftj-one 
months after operation on women 


Symptoms — Amongst othei common symptoms of breast tumor tve may 
say that pam is frequently entirely lacking A sizable tumor is often wanting 
and the constitutional symptoms of weakness, loss of weight and ansemia 
develop verj late Ulceiation may be very early as we have seen, but 
metastases are long dela}ed in most forms except the melanotic and round- 
cell sarcoma 
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Tieatment — The treatment of all male bieast tumois should naturally 
lest on the diagnosis Chrome mastitis and the benign tumois may not 
lequire early radical removal, but fiom our experience with the female bieast 
tumors we can well afford to eri on the safe side and do ladical lemoval of the 
pathologic male bieast, innocent as it may seem even to the microscope 
Complete removal of pectoral fascia and muscles with block dissection of the 
axillary, sub- and supra-claviculai lymph-nodes is indicated where theie is 
ulceration oi the slightest suspicion of malignancy When secondary skin 
nodules aie found they and then sunounding skin must be lemoved 

Operative Difficulties — In the male ladical bieast operation frequently 
will lead to inabilit}^ to close the wound, because the chest tissues are not 
so lax, nor is theie as much subcutaneous fat as m the female The skin 
metastases demanding a great sacrifice of skm will add to this difficulty 
Radical removal must be pei formed in spite of this 

Dijfei ential Diagnosis — Diffeiential diagnosis of the male bieast tumors 
must include a wide range of possibilities such as hydatid cyst, tubeiculous 
abscess of the ribs oi bieast itself, non-ulceiating gumma, fibioma adenoma, 
lipoma, mastitis of pubeit), galactocele, chionic mastitis, gynecomastia and 
the vaiious malignant new growths 

SUMMARY 

The wiitei’s leview of this subject confirms these outstanding points 

(1) The lelative occuirence of tumors of the male breast is between 
I and 2 pel cent of all breast tumois 

(2) All different types of tumors — benign and malignant — may be met 

(3) Theie is usuall)" delayed lecogmtion of cancer of the male bieast 

(4) Male breast cancel pi ogi esses slowl}^ 

(5) Tiauma, especiall}" occupational trauma, seems to be an important 
etiological factoi in male breast caicinoma 

(6) Diiect invohement of fascia and muscle by microscopic lymphatic 
extension is vei}^ common m male bieast cancer 

(7) A radical opeiation foi lemoval of malignant breast tumors is just 
as necessaiy in the male as m the female and a suigeon should not be fooled 
by the relative size and non-fixation of the tumor mass — the secondaries 
are micioscopic 

(8) The male offers piobably a beltei piognosis and a longer life expec- 
tancy after ladical removal of bieast cancel than does the female 

PERSONAL CASE REPORTS 

The following patients hai e been operated upon for breast tumoi s 

Case I — Tlios M, white male, fift} -eight years old single laborer, entered the 
hospital August 13 1923 complaining of a mass on the left breast ^\hIch \\as reddened 
not painful, but vas enlarging Foui months before he had noticed a “blackhead’' at 
this point which had been squeezed A red nodule appeared nlnch gradualh enlarged 
After two months a small amount of purulent material was discharged, since then a 
slight discharge has continued The tumor has become dark reddish-purple in color 
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His past historj furmslicd no information rclatne to tins tumor and Ins recent 
occupation, that of lai? soitcr, had caused no nrit.ition of Ins breast His appearance 
was that of a lie iltliv, wcll-de\ eloped man ] he oiiK ahnorm il findings were on the 
left hieast, wlieie a fungating iiregnlai dark red pcdiiiicnlatcd mass 5 cm in diameter 
was found S tin below the inidcl ivieulai point The surface was entered in seteral 
aieas bj a fonl-smelhng tellow e\nd.itt J here w is 111 ,i\illar\ adenopatln composed 
of film rounded .ind inotahle pe i-si/td masses The blood Wasscrinann was negative 

H 1 s blood find- 
ings were 90 per 
eciit h emoglo- 
biii, 11,400 white 
blood-cells 
Blood-pressure 
115 — 88 mm 
On August 
20, 1923, a radi- 
cal breast opera- 
t 1 o n was 
performed, the 
e\cision going 
wide of the 
nicer itiiig irca 
Palltoloqx — 
The gross speci- 
men was a firm 
t u m or mass 
located as 
ilreadj de- 
sci ibcd W b e n 
the tumor was 
cut across the 
surface was 
moist and the 
deeper portions 
were brown 

while the supei ficial portion was whitish The pea-sired axillarj glands were also of 
the same color and were haid A fiozcn section stained with hannotoxvhn and cosiii 
revealed spindle cells in an irregular array 

In paraffin stained section of this block of skin and subcutancuin there was seen a 
marked invasion of the tissues with spindle cells reaching to and in one place penetrating 
the coveiing epidermis The new growth consisted of closely packed spindle-shaped 
cells irregularly arranged with acidophilc opaque cytoplasm and vesicular Inperchro- 
matic nuclei The intercellular stroma was not visible There was wide v'ariation in 
size, shape and chromatin content of these fusiform cells while mitotic figures were 
frequent At the point of ulceration and in the immediate neighborhood were collections 
of polymorphonuclear leucocytes (See Fig i ) Diagnosis Fibrosarcoma of the sub- 
cutaneous tissues with ulceration of the overlying skin 

The wound healed with some secondary infection There has been no recurrence 
to date, twenty months after operation 

Case II — Michael C , white male, sixty years old married, hotel houseman, entered 
the hospital, Septembei 3, 1924, complaining of a lump in the right breast This lump 
was first noticed a month before when he experienced a burning sensation near the 
nipple and found a tumor just below the nipple with several smaller lumps m the adja- 
cent skin along the upper outer border of the breast (See Figs 2 and 3 ) 
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10 — A closer \ ic\\ of the j t 1 icioclc of patient No 
lifted the %\holc bre ist inchidinf the nipple 


j The cNstic tumor 
— foru lid 



TUMORS OF THE MALE BREAST 


Histoiy — He had lost forty pounds in weight during the last three years and his 
appetite had been poor There had been no cough, no bleeding from the nipple, but a 
doubling in size of the tumor in the last month His family history contained the 
information that one daughter had cancer of the breast, one died of tuberculosis, six 
others were living and well His gcneial physical examination was of no help as far 
as any bearing on the present complaint was concerned The breast tumor was hard, 
about 3 cm wide, deep brown, lying just below the right nipple It seemed to be frozen 
to the skin and underlying tissues and there were several smaller similar nodules m the 
skin extending toward the axilla In the axilla under the edge of the pectorahs major 
there w'as a hard mass of lymph-nodes 2 cm in diameter composed of nodules which 
were partly round and discrete, partly fused together The skin nodules were hard, 
raised above the sui face and not umbihcated No supraclavicular lymph-nodes could be 
palpated 
The nipple was ' 
not letracted and , 
the mass of the 
bieast tissues did 
not appear to be 
fixed to the chest 
wall The left 
bieast was nega- 
tive H 1 s hvei 
seemed haid and 
Its edge was pal- 
pated about tliiee 
fingeis’ breadth 
below the costal 
m a 1 g 1 n No 
nodules could be 
felt on its sui- 



face An X-iay 
of the chest w'as 
negative as fai 
as any cancel 
metastases w^ci e 



Fig II — Another view of the galactoccle of patient No 4 


concerned There tvas a diffuse infiltration of the left apex with a few lines in the light 
ascending bronchial tice The hilus markings were as a whole quite prominent 

Opciafwji — On September 9, 1924, a radical excision of the breast w'lth both pec- 
toral muscles and axillary contents w^as performed On account of the amount of skin 
which had to be removed some of the healing was by secondary intention In April, 
1925, it is completely healed and there is no evidence of any secondaiy growth 

Pathology — The gross specimen consisted of an amputated male breast with the 
underlying subcutaneous tissues and muscles There w'as a firm nodule just beneath 
the nipple, about the size of a walnut, which was adherent to the skin and surrounding 
tissues On cut section it w'as w'hite wuth silvery stnse running through it In addition, 
within the skin itself there w'ere numbers of hard bean-sized nodules scattered diffuselv 
over the breast, w'hich on section resembled the larger tumor mass The attached lymph- 
glands show'ed infiltration w'lth similar tissue The pectorahs major muscle contained 
one tumor nodule about the size of a lima bean This w^as definitely within the muscle 
tissue, iinading the bundles 

Hioqijonv —Carcinoma of the breast w'lth metastases to the pectorahs major, axil- 
laij lymph-glands and the skin 

Mic/o<;cppic Dcscnpiiou — In sections taken from this specimen there are seen m 
the mam mass just below the nipple areas of irregular dark-stammg epithelial cells 
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l)ct\\ccii which .1 ‘'iiiall amount of fibrous stroma is present J lie nuclei rceeal mitotic 
figuics A few' <il\eoh .ire present in the centre of some of these masses Figs 4 
and T ) Sections taken from the pcctoi.ihs major re\cal carcinomatous masses replacing 
mam of the muscle huiidles (Fig 6) J issue from in intracutaiicous nodule and 
from an a\ill.ir\ hniph-gland reweal caicinom itous metastases (Fig 7) 

Casi III — William P, white ni.ite, fort\-si\ \ears old married, plumber, entered 
the liosjiital on the medic il sereice, December 17, 1924, complaining of shortness of 
breath, swelling of the ankles and scrotum ind tumor of the right hre.ist He was in a 
state of f.iihiig cardiac com])ens,ition, the second .itt.ick he had eviierienccd His heart 

was brought into 
proper condition 
l)\ medical treat- 
ment w ith rest, 
following which 
he was trans- 
ferred to the siir- 
gieal ser\ice for 
operation H 1 s 
complaint was of 
a right breast 
tumor which had 
existed three 
months Its 
appearance was 
preceded b^ dull 
pain in the breast 
of about six 
weeks’ duration 
' This pain was in- 
constant and the 
breast had been 
r u b b e d wath a 
hmmeiit No dis- 
ch irge had c\ei 
occurred from the 
nipple The 
i tumor w'.as above 
the nipple, hard. 

Fir 12 — Microscopic section of the rnlictocclc ml! Its dense fibrous r hen’s 

structures is seen On the right Innd edge is seen the skin surfnee On the left “ 

hind edge the secreting Hj cr of cells hns been lost Buried in the fibrous u ill nre egg slightly 
seen the Hrger dark staining nuclei of compressed secreting elements ° “ . 

irregular and 

painful to manipulation The skin over it was not fixed and contained nodulated 
veins and the tumor w'as freely nioaable on the chest tissues The blood Wasserniann 
w’as negative An X-raj of the chest show’ed only an enlarged heart and pulmonary 
congestion The axilla contained no enlarged Ij mph-nodes, but in the inner triangle 
of the neck betw'een the sterno-cleido-mastoid muscle and the clavicle there was one 
enlarged node the size of a pigeon’s egg with a smaller one below' it These w'ere also 
slightly painful 

Opeiatwn — On account of the patient’s general condition an operation under local 
anaesthesia with i per cent novocaine and adrenalin solution w'as thought to be w'lse The 
breast was removed on January 19, 1924, down to the pectoral muscle Through a 
separate incision above the clavicle the enlarged nodes there w'ere also taken out 

PathoJoqv — The description of the gross breast specimen w'as a moderately soft 
apricot-sized homogenous tumor mass, outlines w'ell defined, situated around the nipple 

58 




TUMORS OF IHE MALE BREAST 


area The nipple and skin over the tumor were freely movable and not puckered A 
cut section showed a fatty homogenous mass The supraclavicular lymph-node was nut- 
sized and when cut was caseous in its centre In sections taken from this breast tumor 
there was seen scattered among the fat and fibrous elements a few epithelial structures 
The latter were in places arranged in elongated forms resembling tubules lined by a single 
layer of columnar epithelium Elsewhere they appeared to be cut in cross-section There 
was a marked increase in fibrous tissue about these glandular elements (Fig 8 ) Diag- 
nosis Fibro-adenoma of the breast 

In microscopic sections of the supraclavicular lymph-gland there is seen a central 



Pig 13 — Primary ulcerating carcinoma of breast in man aged forty-nine years This had a dur i- 
tion of about four years, apparently the disease started in or near the nipple uhieh at this time uas 
completely' ulcerated away and the process extended into the pectoral muscie There were no secondary 
masses in the shin There was an axillary adenopathy On account of the nipple inxolxement this 
might be classed as a Paget s disease of the male breast 

caseous mass surrounded by a granulation tissue capsule rich in epithelioid and round 
cells with an occasional giant cell There was no evidence anywhere of neoplastic 
growth Diagnosis Chronic tuberculous lymphadenitis 

Casp IV — William M, while male, fifty-three years old, married, laborer, entered 
the hospital, Januar}' 9, 1925 with the histor}' of a rapidly growing tumor three months 
old on his right breast, yvith pain and distention of the right groin and scrotum He 
had a right inguinal hernia and hydrocele, which had enlarged rapidly 111 the last year 
His general historj was of no interest in legard to the breast tumor He was a well- 
nourished white man and our mam interest centred on the right breast 

In and aiound this right nipple there was a rounded mass the size of an orange 
(See Figs 9 10 and ii ) This was quite uniform cvstic-hke and jet firm, not unlike 
an adolescent female breast (See photograph) We feared that he might ha\e a 
unilateral g\necosmastia, but on repeated questioning he affirmed that the tumor had 
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been growing onl^ tliiec months since he first noticed it There were no nodules in the 
breast and the axilla was norm il 

Because of the r.ipid growth of this tumor we ad\ised r.idical remoeal of the 
breast This was done a week after admission, both pectorals and axillarj contents 
were remoeed with the mt ict tumor attached The gross specimen consisted of a male 
breast with the att.icbed pectoral muscles Below' the nipple w.is a spheric il c>stic swell- 
ing, diameter about 7 cm The overhing skin was frecK mo\able On opening into this 
swelling 145 cc ol a thin milk% fluid with a fineK floeculent precipitate escaped After 
standing in the ice box twentj-four hours this fluid w is found curdled like milk The 
wall of the c\st was thin white and slight!} granular Iso tumor nodules were noted 

am where in the 
muscles Diag- 
nosis Sobtars 
e\st of the male 
breast Galac- 
tocele^ 

niieroscopie 
section of the 
esst w ill (sec 
Fig 12) shows 
lamiii ited fi- 
biotis tissue 111 
elosch pad ed 
1 1} ei s On ac- 
loiiiil of the 
piessiiic within 
the e}st the skin 
(o\eiiiig was 
seen to be rc- 
diiecd to almost 
1 stiaiglit li}ei 
o f epithelial 
cells aiianged 
111 t}pieil older 
from column 11 
at the hise to 
pavement epithe- 
lium on the siir- 
f a c e, without 
am dipping be- 

tw'een papilla; The same pressure ma} account for the absence of the secreting lining 
of the c\st inasmuch as the bluek foi section was not inepiiid it nine nid the cells 
probably disintegrated and were bistologicall} lost 

Scattered through the fibrous tissue of the cyst w'all, howeeer, ma^ be found epithelial 
cells which probably represent the compressed remnants of the original glandular or 
secreting acini or ducts w'hich caused the milk formation w'lthin the cyst 

Case V — D K, Greek tailor, aged forty-nine }ears, was admitted to the hospital, 
May 5, 1925 His history w’as that a pea-sized lump w'as noticed in the nipple of the 
right breast in November, 1921 This increased slowly in size until eight months before 
admission, when in rubbing his skin after a bath the skin over the lump came off 
Bleeding and ulceration followed For the last four months there has been a sero-purulent 
discharge from the ulcer accompanied by a disagreeable odor For a year he has been 
losing strength, been unable to work, and has sustained a loss of 10 pounds in weight 
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Tic 14 — Photomicrograph of the primarj scirrhous carcinoma of the male 
breast The larte amount of fibrous tissue is evident in this section taken just 
beyond the ulcerating edge There is considerable leucocytic infiltration 
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During this period there have been night sweats and for the last few months, cough 
followed by a yellow sputum, which was never blood-tingcd There was no cardiac 
disturbance, except some dyspnoea on exertion No oedema of the extremities, no 
abdominal distress or vomiting, and no hematuria, although he had to get up twice each 
night to urinate His habits and family history furnished no information m regard to 
his present condition 

The physical examination showed a well-nourished man, on whose right breast m 
place of the nipple was an ulcer 4 by 2 cm m size, extending down into the pectoral 
muscle, covered wnth a bloody pus This ulcer bled very easily w^hen rubbed and its 
edges w'cre 
very hard, not 
undermined 
Hard, rod-like 
extensions be- 
neath the skin 
a n d probablj 
beneath or in 
the pectoral 
fascia could lie 
paljiated extend- 
ing up to the 
light axilla In 
tins axilla wcie 
both seen and 
felt cnl.iigcd, 
haul lymph- 
iiodcs, undei the 
edge of the pcc- 
toi alls majoi 
1 licie wei c sev- 
eial m.isses ol 
lMnph-nodc6,the 
laigest ncaily 2 
cm in length 
The left breast 
and axilla w'Cie 
1101 inal 

'I he 1 cgional 
plnsical exam- 
ination made b\ 
the 1 n t e i 11 e 

faded to show' any cardiac or chest pathologj abdominal examination faded to permit 
the palpation of am organ, although the w'all w’as reasonably lax There was no 
ascites An X-ray' examination of tlie chest was ordered but was neier done, although 
It was reported to me that there W'as no X-ray evidence of chest pathology which would 
indicate metastases The Wassermann blood reaction was negatne 

A radical rcmo^al of the breast pectoral muscles and axillary contents was per- 
formed klay 8 1925 It was found impossible completely to close the skin after wide 
excision of the ulcerated area The patient rallied at first after the operation, but rapidly 
became weaker with a cough and profuse sputum dee eloping Death occurred Mae 
16 1925 

The pathological report ot the breast carcinoma specimens remoeed eeas This speci- 
men consists of an amputated breast with the underlying pectoral muscles and the axil- 
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Fig 15 — Secondarj Ijmphatic ineasion in the scirrhous mamtnarj carcinoin i 
of the male The section was t iken from a Ijmph-node lyinp beneath the pcc- 
torahs major muscles high in the axilla It e as firmly fixed to the muscle and 
shows teucoc>lic infitlration probably from infection of the pnmarv cancer utcer 
The scirrhous character is fairl> well maintained but the muscle has not >ct 
been ln^aded 
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larj Ijmpli-glands llie skin is elliptical in slnpc and me isnrcs 9 by 15 cm In the 
ccntic IS an o\al lesion 3 l)\ 5 cm The bordei is i'/. cm wide ind deep red m color 
The whole area is crateiifoim m shape, sloping gradiialh to the centre, which is ^ellow 
and 7 mm below the edges The surf.iccs of this ca\it\ arc fmelj nodular, but 

glistening and clear, and theic is no e\idcnct of necrosis The edge of the lesion is 

ragged and there is a shaip demai cation between the ulcer md the skin There arc a few 
long black hairs projecting from one edge 1 his whole area is hard and fixed to the 

undcrljing tissues The firmiuss extends from 1 to 2 cm out fiom the edge of the 

ulcer On cither side, 2 cm from the border of the ulcer, aic two discrete nodules i cm 
m diamctei In the centre of e ich of these is i sh.illow ulccr.itcd area similar to that 
in the prnnarj in iss described 1 here is some f itt\ tissue about 1/ cm in thickness below' 
all the skin Ihe prnn.irv tumor inrtltr4ition extends down through this fatte tissue and 
into the pectoral muscles helow it In the fasci i and loose tissues between the pectorahs 
minor and major ire h ird discrete nodules up to i mm in length There is an attached 

clump of axillars gl mds dso infiltrated b\ fiim tumor tissue the largest of these 
mcasuimg 3 be 2 cm There is no eeidcnce of i nipple its site being replaced bj the 
1 irgc ulcer itcd lesion Di ignosis Prnnaij ulcer itmg seiirhons carcinoma of the breast 
The .matonncal di ignosis from the autops\ w is Recent, sutured right radical 
mainmectoinj wound, met istatic diffuse caremom itosis of iiotli lungs, metastatic carci- 
noin i of the right ixillare ind tracheobionchi il 1\ mph-gkmds tumor nietastases in the 
liver md pleuia, unresohed pneumonia of the left lower lobe, left fibrino-purulent 
pleuntis, moderate gener ih/ed aiieini i moderate clouds swelling of the pareuclnmatous 
organs atheioinatous degeneration of the aorti, multiple strictures of the bulbils and 
penile urethra, pjorrhcea ahcolaris, cholelithiasis 

Both lungs showed large areas of inet.ist ises which would easih h.ne been apparent 
on X-raj examination There was c.ircmomatous unohement of the pleura and Incr 
not extensive, the pneumonia was recent (post -operation) This patient should not liasc 
been operated upon in the face of met istascs These should be sought In all clinical 
means at our disposal before a radical breast imputation is performed although we mas 
belies e that generalised and regional nietastases in the male folloss much later than thej 
do m the female The sire of the Ismphatic enlargement m the axilla should be some 
indication of the possibihtj of nietastases elsesshere if ssc belies e that the blockage there 
leads to an effort on the part of the carcinoma to spread 7 'ta more difficult paths 
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BILATERAL MAMMARY CANCER OPERATIONS^ 

ULTIMATE RESULTS IN NINETY-EIGHT CASES 

By Clarence A McWilliams, M D 
or Now York, N Y 

In critically considering the ultimate results following bilateral opeia- 
tions foi consecutive bilateral breast cancers, it should be lecognized at the 
outset that there are two distinct classes of patients, first, those in whom the 
second hi east tumoi is manifestly a metastasis from the first mammary 
cancer, evidenced by nodular fascial peimeations across the chest, oi 
secondary to node involvement of the second bieast These are simply 
lecuiiences aftei single breast opeiations, with a veiy bad prognosis after 
the second mammaiy amputation, as is the piognosis with most lecuiiences, 
despite all vaiieties of treatment The second class compiises those patients 
whose second bieast lesion has no visible connection with the first, having 
ansen apparently dc novo, that is, theie are no other appaient giowths evi- 
denced anywheie else These aie the patients in whom both breast growths 
may be pnmaiy, and the piognosis of which we wish to determine 

Unfortunately, in these reported lesults of bilateial opeiations, such a 
pel feet division of patients was impossible to make completely because of 
the fiequent deficiency in the leported details of the lesions Wherevei, 
howevei, it was indicated that the second breast tumor was accompanied by 
skin lecuiiences, such a patient was excluded fiom the series 

In the lephes to the questionnaiie sent out by means of which this repoit 
was made up, theie were not sufficient details given to state the numbei of 
patients who had axillary node involvements, or not It is the author’s 
intention to still furthei puisne the inquiiy as to the influence of node 
involvement upon the prognosis, and also to asceitain the pathological simi- 
laiity, 01 dissimilaiity, between the two tumors in the two breasts It is 
hoped that those who have volunteeied patients included in this report will 
have the goodness to send to the author details on these points, that a 
complete lepoit may be made to this Association at a later date The authoi 
desnes to acknowledge the gieat kindness of those who have given to him 
the patients which have made this lepoit possible 

In this lepoit there aie 98 patients with bilateial mammaty cancers, 
II of which were simultaneous, while 87 were consecutive The frequency 
(Table I) of liilateial bieast cancels (including both simultaneous and con- 
secutive togethei ) IS 49 per cent of all mammal} cancers (in 3132 breast 
cancels, the bilateial lesions occuned 154 times) Simultaneous bilateral 

* Read before the Amcncan Surgical Association, Ma\ 5, 1925 
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cancels occur about once lu 500 bieast cancels, or 2 pel cent and consecutive 
bilateial cancels 47 pei cent As a means of comparison, the writer has 
collected the lesults (Table II) of 1720 operations for unilateial bieast 
cancels , of these, 31 6 pei cent weie alive five yeais after the single operation, 
while of the 87 patients (Table V) with conseciitue bilateial cancer opera- 
tions, 47 patients 01 54 ix.r cent, were alive fi^e jeais aftei the fiist 
opeiation, and 21 patients, 01 241 per cent, five jears after the second 
opeiation, which is truly an astonishing finding 

The data as to the ultimate outcomes following opeiations on these 98 
patients foi bilateial mammai} cancers (Table V) seem to establish 

Fiistl), that, compaied w'lth the ultimate lesults followung opeiations for 
itinlalctal mammai} cancel, the cxticmc pessimism cm lent legaiding the 
final lesults followung opeiations foi the bihiUioI lesions is not justified 

Secondlv, that the second bieast cancel, in piohahh a laige nuinhei of 
patients, is a piimai) giowth, entirclv independent of the fust bieast cancel 
The following facts speak foi the tiuth ot this Inpothesis (a) Absence of 
growths (metastases) clsewheie at the time of the second opeiation in most 
of the patients 

(b) Histological dissimilaiit} ficc|ucntly of the t)pes of the tw'o hicast 
cancel s 

(c) Impossihihtc of simultaneous bilateial mammal) cancels humg am 
chiect etiological connection hetw'een them 

(d) Hopelessness of the piognosis, if w'e regaicl the second bieast tiimoi 
as a metastasis from the fiist, since lecuiiences, aftei unilateial mammai) 
cancel opeiations, have a vei) had piognosis These statistics of bilateial 
opeiative lesults do not heai this had piognosis out wdiich stiengthens the 
aigument foi the piimaiy origin of the second bieast tumoi 

Theoietically, we may aigue that piesumahly the hi easts of noimal 
individuals aie stiuctuially alike, at least in the beginning Most authonties 
among them Doctoi Can el, have given up the idea of the miciobic oiigm of 
cancel, this theoiy being superseded by the supposition that its etiology may 
possibly he due to local nutation plus some constitutional physico-chemical, 
01 electiical change, which influences the eiiatic hehavioi of cells This 
change may act on the two breasts diflfeiently, one being unaflfected, 01 causing 
a simple mastitis, while in the othei bieast, cancer may develop This 
unilateial effect is the usual result (95 i pei cent of all mammaiy cancers) 
In othei instances, raie to be sure, simultaneous cancels may be set up m 
each bieast ( 2 per cent ), the poison acting equally at the same time on the 
two hi easts, or the poison may act unequally in time, each bieast consecu- 
tively becoming cancerous at dififeient times (47 per cent of all mammaiy 
cancels) Speaking almost decisively foi each of the bilateial giowths 
being piimaiv is the fact that many of these cancels aie dissimilar histo- 
logically, thus, Wiener’s patient (Table VIII, No 62) who had adeno-cancei 
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m one breast and scirrhus in the other, with an inteival of ii years between 
the two operations, the patient now being well, 25 years after the fii st opera- 
tion Likewise, Primrose’s patient (Table VII, No 10) with simultaneous 
cancels, one medullaiy, the other scirrhus, Hitzrot’s simultaneous patient 
(No 7) had adeno-caiicer in each breast Greenough’s consecutive patient 
(Table VIII, No 69) had adeno-scirrhus cancer 111 one breast and medullary 
in the other McWilliams’ patient (No 38) was an instance of a consecutive 
breast tumor with a six years’ interval between the two operations, the tumor 
in each breast being similar histologically, on neither side was there any 
node involvement This patient is alive to-day, 15 years after the first 
opeiation and 9 years after the second In the second breast, there was a 
distinct mastitis, in which the cancer had developed 

Two influences seem likely to be necessary to cause cancer First, a local 
irritation, more or less continuous, probably extending over a long period of 
time , but this, m itself, alone is not sufficient to cause cancel , for example, 
witness the fact that all pipe smokers do not acquire cancers of the lip, or 
tongue, only a few do To the local irritant must be added some general 
constitutional influence, possibly some physico-chemical or electrical change 
In the above patient of McWilliams, the local irritant produced at first a 
single chionic mastitis In the majority of women, this chronic mastitis would 
not go on to f 01 m cancel , lacking the constitutional cause , but in this patient, 
to the effects of the local irritant, was added the essential, unknown, consti- 
tutional cause, and we had two consecutive primary bieast cancers develop, 
supei imposed upon double chronic mastitis, coming on probably at different 
times, foi, in the opinion of the author, it is impossible to escape the positive 
conclusion that in this patient, each breast cancer was a primary growth, 
neithei having gone on to axillary involvements, nor to lymphatic skm 
permeation lecunences Possibly in the future, little advance over our 
piesent methods will be accomplished m treating cancer afte? it has once 
developed Efforts will have to be made to determine the general consti- 
tutional cause, elimination of which will prevent the inception of the cancer 
This will require deep study of the life history of cells and the causes which 
influence them to develop lightly gr wrongly 

Possibly an analogy may be drawn between the paired ovaries and the 
paiied bi easts It is the writer’s impression that if one ovary is found can- 
cel ous, the second will eithei be found cancerous at the same time, or subse- 
quently will probably develop cancer The only access from one ovary to 
the othei is across the peiitoneum, lacking direct lymphatic connections, so 
theie may be some constitutional chemical cause added to local irritation, 
producing independently like lesions in the two organs at the same time 
or at different times 

Handley states that in a late stage of breast cancer, owing to extension of 
permeation across the middle line, enlaigement of the opposite axillary 
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nodes often occurs A little later, deposits of growth are noted in the 
opposite breast 

We therefore assume that each one of the bilateral cancers is primarj 
when there are no fascial or skin nodules present across the chest, or no 
axillar)' lyiniih-node involvement on the side opposite to the original breast 
cancer, and when the cancers in the two breasts are of a different histological 
t}pe Contrariwise, it is not obhgatorv to infer that because the two cancers 
are of the ^oiuc histological t^pe that the second is necessarily a metastasis 
from the first, since it would be more reasonable to assume that a general 
cause, acting equally on like tissues, would produce like lesions with no 
necessary' direct anatomical connection between the tw'o 

Taki f I 

Raiill’! in Swgic BnasI ■‘h)iputalio)t^ lifter I ivt ^ ears 


Judd 

Porter 

Mills 

Sistrunk 

Bunts 

Peck and White 
Greenougli and Simmons 
Primrose 
Deaver 

“ Total ” 


150 heard from 
22 heard from 
iiS heard from 
218 hc.ird from 
695 heard irom 
69 heard from 
69 heard from 
76 heard from 
150 heard from 
1720 heard from 


Soo per cent ali\e after 5 jears 
277 jier cent ali\c after 5 jears 
398 per cent aliie alter 5 ^ears 
367 per cent ali\e after 5 lears 
169 per cent ah\e after 5 jears 
390 per cent ah\c after 5 jears 
320 per cent ah\e after 5 jears 
444 per cent alne after 5 ecars 
260 per cent alne after 5 ^ears 
31 6 per cent alne after 5 jears 


These figures (31 6 per cent alive of unilateral lesions, after 5 years) 
are the results of unilateral operations on all cases, late as W’ell as early A 
very favorable prognosis is found m node-free patients, in the unilateral 
mammary cancers Thus, G P Mills, among cases operated b\ a number of 
British surgeons, found a 6-year cure m 62 9 per cent of node-free patients, 
while Sistrunk found 64 per cent alive or node-free patients 5 to 8 years 
after the unilateral ojjerations The prognosis depends, then, upon the pres- 
ence or absence of node mvohement, since the operation itself has become 
standardized, and can scarcely be extended, as Bloodgood savs “If the 
lump felt by the patient proves to be cancer, its duration is the only con- 
trollable factor in the ultimate cure, and the percentage of recurrences after 
5 years gradually rises wuth each two-month period of time between the 
origin of the grow'th and the operation” Rodman {Atlantic Med Join , 
Oct , 1923) says 

1 If a diagnosis is made in the precancerous stage and operation at once 
performed, 100 per cent of cures w'lll result 

2 If in the stage of microscopic cancer, 72 per cent of cures will result 
after radical operation 

3 If the diagnosis before operation can be practically certainly' made, not 
over 30 per cent will be cured 
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Table II 


Ficqucncy of Occui i cnce of Bilataal Mammaiy Canccts 


Bunts 

Davis 

Kilgore 

Primrose 

VanderVeer 

Dowd 

Payne 

Lockwood 

Braun 

Total 


Found m 721 patients, 70 bilateral, or 96 per cent 
Found in 166 patients, 8 bilateral, or 4 8 per cent 

Found in 1100 patients, 37 bilateral, or 3 3 per cent 

Found in 125 patients, ii bilateral, or 8 8 per cent 

Found in 269 patients, 8 bilateral, or 29 pei cent 
Found 111 202 patients, i bilateral, or 04 per cent 

Found in 190 patients, 3 bilateral, or i 5 per cent 

Found in 166 patients, 8 bilateral, or 48 per cent 

Found in 193 patients, 8 bilateral, or 4 i per cent 

In 3132 patients, 154 bilateral, or 4 9 per cent 


Tiicld states that the opposite breast is involved in fiom 10 to 12 per cent 
of the late cases 

We may say then that 5 per cent of patients with cancer in one breast, 
in the opeiable stage, will develop cancer in the opposite breast 

Kilgore leports that a patient who has had one bieast amputated for cancel 
IS, if she survives 5 yeais, fiom three to four times more likely to develop 
cancer m the second bieast than a noimal woman of the same age, in either 
of hei two breasts, also that the majority of cancels in second bi easts, arising 
thiee to four yeais aftei the first opeiation, behave clinically at least 
like piimaiy new growths — not like a metastasis from the cancel in the 
fiisl bieast 

Table III 


SuiiuItancoKS Mammaiy Cancels 

Bloodgood states tliat simultaneous cancerous tumors occur m the two breasts 
about once in 500 patients, or 2 per cent In the present senes of 98 bilateral mammary 
cancers, simultaneous cancers occurred in the two breasts eleven times, or 112 pei cent 
of the bilateral cases The lesults of these eleven simultaneous bilateral operations are 
as follows 


Li\ inK It time of list report 
I and Yz yeais 
3 3cais 

3 and Yz j'cais 

4 years 
22 jeais 

5 Totals 


Dc id 

In 4 months 
In 8 months 
In I 3 ear 
In 2 years 

In 2 3 ears and 3 months 
In 4 years 
6 


Thus, only 1 of ii patients ivith simultaneous bilateral mammary cancers, 
01 9 per cent is alive longer than 4 3’'ears after the double operations It 
IS therefoie evident that the ultimate prognosis after operations for two 
simultaneous breast cancels is much more gra\e than after operations for two 
consecutneh ajiiiearing breast cancers (see Table V) The average duration 
of life of the 6 dead was 1 7 lears 
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Taiili IV 

Lcnqths of June Bctxvccn Opoatiow; upon Sp Cowicculwc, Btlalciol ^^atlnllal\ 

Cancel Patients J 


LiMnr (33) 


Dead (5^) 


2 


5 

7, or 83 pci 
13, or 14 9 per 
19 or 21 8 per 
21, or 24 I per 
23, or 264 per 
27 or 31 0 per 


0 
2 

1 
I 
I 
I 


cent 

cent 

cent 

cent 

cent 

cent 


33 


Si\ montlis iictuccn operations 
From 6 to 12 months between op 
2ncl operation within i \ear of 1st op 
211(1 operation within 2 \cars of 1st op 
211(1 operation within 3 \ears of ist op 
211(1 operation within | scars of 1st op 
211(1 operation within s scars of 1st op 
211(1 operition witliin 6 scars of ist op 
Between 6 and 7 scars 

Between 7 and 8 scars 

Between 8 and 9 scars 
Bctssccn 9 and 10 scars 

Between 10 and 11 scars 

Bctssccn 12 and 13 scars 

folah of Lxitnq and Dead J oqetliei 


8 


13 






21 

or 

24 

1 

per 

cent 

29 

or 

33 

3 

per 

cent 

37 . 

or 

42 

6 

per 

cent 

42, 

or 

48 

2 

per 

cent 

46. 

or 

52 

8 

per 

cent 

48, 

or 

55 

I 

per 

cent 


I 

i 

I 

1 

1 

I 

54 


2nd operation ss'ithin 1 jear of 1st operation, 28, or 321 per cent 

2iid operation svithin 2 jears of 1st operation, 42 or 482 per cent 

2nd operation ssilhin 3 scars of 1st operation 56, or 643 per cent 

211(1 operation ssithin 4 scars of 1st operation, 63, or 724 per cent 

2nd operation ssathin 5 sears of 1st operation, 69, or 793 per cent 

In 12 patients (138 per cent) tlic 2nd operation occurred I.ctssccn 6 and 13 sears 
after the first 


t The percentages arc based on the total number of patients (87) 

The total statistics (Table IV) has'e been ailiitianly dnicled into two 
classes at the time of the leports, the lisung and the dead, 33 of the former 
and 54 of the lattei As has been already shossm, simultaneous, bilateial, 
mammal y cancers are much more quickly fatal than consecutive, bilateral 
cancers It would be fan to assume, then, that m the consecutive, bilateral 
cancers, the more quickly the second bieast operation approximates the fiist, 
the worse the prognosis This assumption is borne out by the fact that 
within the first yeai after the first bieast opeiation (Table IV), the second 
breast operation was performed three times (21 instances) as often in those 
who have died as in those who are still alive (7 instances) In succeeding 
years, the individual numbers m the two classes more nearly approximate each 
other, the percentages m each year remaining almost constantly about double 
those of the dead, as of the living, the greatest difference m the figures 
being mainly due to the difference in the numbei operated during the first 
year after the first operation Totalling the living and the dead, it is found 
that 32 1 per cent weie operated upon for the second bieast cancer within 
I year after the first operation, 48 2 per cent within 2 years, and 64 3 per 
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cent within 3 years, and 793 pei cent within 5 yeais In 138 per cent 
the second operation occuned between 6 and 13 years aftei the fiist 

Table V 

Results In Time Since the Double Operations Upon 87 Consecutive, Bilateral, Mammary 
Cancer Patients, Including the 54 Known Dead and the 33 Known Alive 


Bilateral Operations 


1 

1 

After 1st operation 

1 

After 2d operation 

Sistrunk’s statistics 
of 218 unilateral 
operations 

Lived for 3 years 

Lived for 5 years 

Lived for 8 years 

Lived for 1 0 years 

63 (72 4%) 

47 (54%^) 

31 (35 6%) 

19 (21 8%) 

1 

33 (37 9%) 

21 (24 1%) 
15(172%) 

9 (10 3%) 

1 

1 13 (51 8%) 

85 (39% ) 

80 (36 7%) 


1 1 lived between 10 and 1 5 years after 1st operation in the bilateral lesions 
7 lived between 10 and 15 years after 2nd operation in the bilateral lesions 
5 lived between 15 and 20 years after ist operation in the bilateral lesions 

2 lived 19 and 20 years respectively after the second operation 

I lived 22 years and 2 are alive 25 years after the first operation 
None are alive longer than 20 years after the second operation 

In attempting to comment on Table V, the author is at a loss to explain 
the much more favorable results in the 3- and 5-year peiiods, following 
the fiist opeiation m the bilateral cases as compared with Sistrunk’s similar 
statistics following single opeiations alone in the unilateial lesions For, after 
the fiist operation 111 the bilateral cases, 72 per cent were alive at the end of 

3 yeais, as compared with Sistiunk’s 51 per cent , and 54 per cent after 
5 yeais following the first opeiation m the bilateial cases, as against 39 per 
cent in the single lesion Eight years after the first operation in the bilateral 
cases, the ultimate lesults are about the same in the bilateral cases as in the 
unilateial lesions (36 pei cent ) From Table IV, we see that one-third of all 
bilateial patients will develop the cancer in the second bieast during the 
fiist yeai after the first operation, and within two years, one-half will have 
developed the second bieast lesion 

Fiom these statistics (Table V), it is seen that the development of the 
second breast cancel does not shoiten the life expectancy after the ist breast 
cancel opeiation whatsoever, which is further evidence of the primary origin 
of the second breast cancel About, roughly, 20 per cent more are alive 
3 and 5 years after the ist opeiation in the bilateral cases than after the 
single operation in the unilateial lesions But as we follow the patients 
faithei along, we find almost the same propoition alive 8 years after the 
1st operation in the bilateial cases as 8 yeais aftei the single operation m the 
unilateral lesion (Sistrunk), namely, about 36 per cent ali\e in each From 
this it would seem superficially as though the second bieast cancer has a 
tendenc} to develop moie frequentl} in unilateral breast cancers, wdnch are 
slow m then course but wdnch usual!} lead to the ineiitable fatal outcome 
111 the majoiit} of patients ultimatel}, wdiethei single or bilateral 
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Of the II s'lHuitaneous cancers i Table % II 6 are dead tue a'cerage duration 
of life of these, after the simultaneous operations, vrzs 1.7 ^ears: 5 ^re 
living, only one of vrhom has lived longer than jl j-ears excluding the one 
v.-ho is alive 22 years after the operations, the average duration of life of 
these 5 being 2 years since the operatiom 
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14 Bnnsmade 1909 1910 i year Died, 1924 15 years 14 years 

15 Bloodgood I year Well, 15 years 16 years 15 years 

16 Balch 3 years Died, 3K years years 3 years 

17 Balch 1 6 months Died, i years 2 years years 










































































































Table VIII — Continued 

Results of Operations for 87 Consecutive Bilateral Mammary Cancers 
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to tumors of the breasts immediately To him it is a \ery encouraging thought 
that, if we Opel ate on these tumors before axillary node involvement, 65 per 
cent will be alive after 5 jeais The profession generally must be instructed 
not to temporise with these patients, with local applications, X-ra)s, radium 
or what-not, but to seek immediately the onlj jiossible means that give hope 
of a lasting benefit, nameh, wide operatne remo\al of the tumor with the 
axillar}^ nodes After surgei}’^ has done all that it can, jiost-operatne X-ray 
treatments should be instituted, these being gi\en not witb ain expectation of 
killing an\ chance cancer cells which mac ha\e been left, but with the idea 
simpl} of delaying their progress and de\clopment 

It must not be ovei looked that the arciage age of death in this country is 
now 58 yeais 0\er 50 per cent of mammary cancers occur in women 
over 50, so that if the lait\ can be sufficienth instructed to ha^e these tumors 
lemoced early before node mvohcment takes place 6^ per cent of them will 
be alive from 5 to 8 yeais aftei operation, at winch time thc\ will have 
arrived at the age of the general American coinmunit\ 

PRn-OPCR\ri\L AM) POST -OPERA! I\ L X-RA\ IREATMENIS 

The author believes that he \oices the great disappointment of surgeons 
111 not obtaining more definite good results m treating recurrences after opera- 
tions for mammary cancers How frequent!} it ha])pens that post-ojierative 
recurrences appear directly 111 the region where powerful radiation has been 
applied, which gradually increase m size despite all degrees of radiation 
When a patient with a cancer of the breast comes to the surgeon, it is usually 
late In Sistrunk’s statistics of 218 unilateral cancers, in bo 5 per cent 
the axillary nodes were already involved With such im olvements, onl} 19 
per cent were alive from 5 to 8 years after the operation, while in those 
without such involvement, 64 per cent were alue from 5 to 8 years after the 
operation So that the involvement, or non-involveinent of the nodes, seems 
to lie the greatest factor m the prognosis following ojieration Is it not then 
foolish to still further delay from two to four weeks m ordei to give pre- 
operative X-ray treatments, during which time the axillary nodes may become 
involved, if they are not already affected, and if they are already involved, the 
delay will only allow further extensions of the process to take place ’ 

That pre-operative X-ray treatments l)ecause of the large area to be 
radiated can appreciably influence favorably both affected axillary nodes and 
breast tumors without unduly delaying the only possible hope of a cure, 
namely, operation, stretches one’s credulity The author begs leave to quote 
an acknowledged authority on the subject of X-ray treatments m mammary 
cancer, one who is not previously prejudiced for or against such treatments 
Dr Francis Carter Wood (Annals or Surgery, February, 1925, p 559) 
says ‘ There is no real scientific or clinical knowledge which permits final 
judgment on the value of pre-operative radiation There are many assump- 
tions made by radiologists that have no foundation m fact, one being, for 
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example, that radiation closes the lymphatics Clinically, it should be per- 
fectly evident that pre-operative ladiation does not close the lymphatics as 
invasion of skin aieas aftei heavy radiation is not infrequent Experimental 
work has also shown that lymphatics in animals cannot be closed by the X-iay, 
although the terminal aiteiioles can be Another objection is that the cancer 
cells cannot be seriousl}^ damaged without equal damage to the suigical field 
If 50 per cent of the cancel cells aie killed, 50 pei cent are left m peifect 
health at a sacrifice of one to two weeks’ time If the tumor shrinks the 
patient may refuse to be operated on at all But there is no evidence that 
sufficient damage is done to the tumor cells to warrant the delay in using 
pre-operative radiation If all the cancer cells could be killed, surgery would 
be unnecessary From a practical point of view, therefore, the procedure has 
nothing to lecommend it 

“ As to post-operative radiation, that is also somewhat m the experimental 
stage, but on a much firmei footing because one does see superficial recur- 
rences disappear Only long clinical experience can determine its final value 
One thing, however, the surgeon seems to forget in criticizing the failures 
the X-ray cannot make cancer grow where cells have not been left 

“ In general, it is best to remove the tumor surgically up to the border line 
of operability and then ray More skin should be removed than is commonly 
done, for better lesults, as regards skin recurrences, are obtained when large 
areas of skin and fascia are removed Then all patients should have post- 
opeiative radiation for at least two years It can be done cheaply and effec- 
tively without inter feiing with the patient’s work But there is one veiy 
important phase in all post-operative radiation Once a primary 01 recurrent 
tumor has been radiated and has become quiescent, it should not be excised, 
for rapid and extensive recurrence is apt to follow Old channels are opened 
and passage of the tumor cells into the rest of the body is brought about by 
the surgical procedure ” 

RESUME 

1 In 1720 operations for unilateral mammary cancers, 316 per cent , 
were alive 5 years after the first operation, taking all cases as a whole 

2 About 65 per cent of patients with unilateral mammary cancers with 
no node involvement will be alive 5 years after the opeiation 

3 In 3132 patients with breast cancers, bilateral mammary cancers 
occurred in 5 pei cent (simultaneous 2 per cent, consecutive 47 per cent ) 

4 Of II simultaneous cancers, only one is alive longer than 4 jears, indi- 
cating a much nioie grave piognosis following operations for simultaneous 
cancels than for consecutive bilateral lesions The average duration of life 
of those who have died after the two simultantous operations was i 7 years 

5 The nearei the second opeiation, in the consecutive bilateral lesions, is 
to the fiist, the woise the piognosis Three tunes as man} of those vho 
are dead were operated upon for the second bieast lesion within one }ear after 
the first breast cancer operation, as of the living 
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6 Of the 87 consecutive, bilateial mammary cancer patients, 724 per 
cent are alive 3 years aftei the fiist operation, and 379 per rent aftei the 
second hreast operation, alive foi 5 jeais are 54 per cent after the first 
opeiation and 24 i pei cent aftei the second opeiation, while alive 8 years 
aftei the fiist opeiation aie 35 6 pei cent , and after the second 17 2 per cent 
These figures indicate that the piognosis for living 3 and 5 vcars aftei the 
first opeiation, in the bilateral lesions, is much better (20 per cent ) than after 
the opeiations foi an unilateial mammary cancer The reason therefore is 
not deal 

7 Patients usuallv come late to opeiation with mammary cancers About 
60 pel cent aheady have axillary node involvement, which involvement 
decreases the 5-year cmes by 30 to 40 per cent Hence the uselessness of 
furthei delaMiig opeiation for pre-opeiatne X-iay treatments, since there is 
no scientific noi clinical evidence that sufficient damage is done to the tumor 
cells in the bieast or lymphatic nodes to wan ant delay 

8 In the consecutive, bilateral mammarv cancers, the a\erage duration of 
life, aftei the first operation of those who haAe died, was 49 years, and after 
the second opeiation, 23 years, of the living, the a\eiage duiation of life 
aftei the first opeiation is 10 8 }ears and aftei the second operation, 7 2 years 

9 Speaking for the primarv oiigin of many of the second breast can- 
cels are 

(a) Absence of metastases elsewheie 

(b) Histological dissimilarity of the two tumors 

(c) Impossibilit) of simultaneous mamman cancels having any connec- 
tion between them 

(d) Hopelessness of the prognosis (not home out by these statistics) if 
we regal d the second bieast tumor as a metastasis fiom the first 
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PSEUDO RECURRENCES AFTER RADICAL AMPUTATION OF 
THE BREAST FOR CARCINOMA 

By Alexis V Moschcowitz, M D 
OF New York, N Y 


Local lecurrences after amputation of the breast aie as a rule easih 
diagnosticable About five yeais ago I had an expeiience which pioved to me 
that not ever}'- tumoi situated in or near the cicatiix aftei a radical hi east 


amputation i epresents a 
local recui i ence My ei ror 
in diagnosis m this case 
made a profound impres- 
sion upon me, and placed 
me on my guard, so that 
when I saw two othei 
cases in subsequent yeais 
I was enabled to recognize 
the coi rect nature of 
these tumors, although I 
had difficulty in convinc- 
ing some excellent col- 
leagues that these weie 
not tiue recurrences I 
deemed these cases theie- 
foie as woithy of being 
placed on lecord, for their 



CO 1 rect lecognition is 
obviously of the highest 
impoitance 

These “ recuriences ” 


Fig I — Cyst with fibrous i^Ul, cavity is filled with adipose 
tissue On the inner side of the wall scattered in various portions 
are giant cells of the foreign body type 

are characterized by the appearance within the 


operative field of tumors which aie exceedingly fiim and of a bony baldness 


closely simulating that of scirrhous carcinoma They vary in size from a 
pea to a centimetie oi moie in diametei, and aie located eithei within the skin 


01 subcutaneous fat They may be adheient to the chest wall itself In two 
of my cases the nodules were in or neai the axillaiy poition of the scai , in 
the thud case the nodule was adherent and immovable on the chest wall 


The nodules are not tender, the skin ovei lying may or may not be adheient 
They do not appaiently inciease in size in the couise of man} weeks obser- 
vation They are circular oi slightly elliptical oi iriegular in shape Upon 
excision even gross inspection fails to reveal the characteiistic appearance of 
malignancy There aie appaiently two vaiieties (i) Small ciicular masses 
of compact fibrous tissue (2) Small ciicular c}sts with a uell-de\ eloped 
fibious wall containing gelatinous-like contents The microscopic appearance 

o o 
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will be discussed latei I have called these lumoi s “ pseudo recurrences ” or 
foreign body cysts 

CASH ri:poius 

Case I — Katlierine S consulted me April 7, 1920 Se\eral months ago she noticed 
a slowly inci easing tumor in the right breast Pin steal examination revealed a tumor 
the sire of a harel-nut with extensive glandular involvement April 14 radical amputation 
of the breast bv the Willj Mever method April 2S, discharged well No post- 
operative radiation 

July 7, 1920, the patient again consulted me and stated that a few davs before 
she noticed a small mass neai the middle of the cicatrix This mass was verj firm 
and hard, neither paintul nor tender and gave all charactei istics of a recurrence 

Julv 14, 111 local an,es- 
thesia, the entire mass was 
excised dow n to the ribs 
through .111 elliptical incision 
The excised specimen showed 
a small cv st containing a little 
grumous material vvithaverv 
thick firm capsule Unfortu- 
natelv no microscopic ex imi- 
nation was made 

Casi II— T F fiftv 
vears of age, was first seen 
bv me Julv 4, 1922 Three 
weeks ago a small lump was 
noticed 111 the left breast In 
V levy of the fact that a similar 
lump disappeared from the 
right breast on a previous 
occasion, the present mass 
was kept under observation 
for a while Three davs be- 
fore admission to the hospital 
an infiltrated gland was pal- 
pated in the axilla 

July 5. 1922, typical amputation of the breast Pathological examination by Doctor 
Mandlebaum is as follovys “ Microscopical examination of the tumor reniov'ed from 
Mrs F sliovys a scirrhous carcinoma arising from duct epithelium Some of the ducts 
are filled with a necrotic secretion containing lime salts and cholesterin, therefore the 
process has existed for a considerable period of time The axillary lymph-nodes are 
extremely involyed ” 

Primary union vyas obtained and the patient vv'as discharged wath a completelj healed 
vyound in el6ven davs She then received post-operative radiation At this time alreadv 
there was noted a small nodule adherent to the chest wall approximately m the mid-axilla 
Soon thereafter two or three other nodules appeared on the humeral portion of the cica- 
trix All of these were regarded as a recurrence by sev'eral collagues who saw’ her, but I 
suspected otherwise, for I did not recall ever hav’ing seen a local recurrence follow' so 
soon after a radical operation 

In October, 1923, I insisted upon the excision of these nodules in order to clarify the 
feeling of uncertaiiit> in the minds of both the patient and sev’eral colleagues w’ho saw 
her with me This was accordinglj done with local aniesthesia , ideal primary union 
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Tig 2 — Typical.giant cell alonglthe fibrous wall of the 
cyst in Fig i 



PSEUDO RECURRENCES OF BREAST CARCINOMA 

resulted, but withm three weeks the cicatrices, presumably on account of the preceding 
radiation, slowly broke down and healing was exceedingly slow 

The excised material was submitted to Doctor Mandlebaum, who rendered the 
following report 

“ The material submitted ^ 

consists of three narrow 
strips of skin with subcu- 
taneous fat, -with a nodular 
mass embedded in each, the 
smallest being 4 mm in 
diameter and the largest 
8 mm in diameter A cross- 
section through each of 
these nodules shows a cystic 
cavity surrounded by a thin 
wall of connective tissue 
Two of the cysts are filled 
with and surrounded by fat, 
the third one, however, which 
IS directly below the skin, 
appears to be empty 

“ Microscopical examina- 
tion shows a rather interest- 
mg picture The two larger 
cysts are limited by a thin 
wall of long branching 
strands of fibrous connective 



Fig 3 — Portion of cyst tv all containing fat crystals 


tissue, the seat of hyaline degeneration Attached to the inner wall one notices an occa- 

1 sional giant cell of foreign 
body type The cyst is filled 
with fat, apparently normal in 
character, but here and there 
one notes some degeneration 
and a few fatty acid crystals 
arranged in a fan-hke or 
feathery form These crys- 
tals, evidently the end result 
of a chronic inflammatory 
process or some form of irri- 
tation, are more marked in 
the empti" C3'st direcllj’ beneath 
the skin than in the larger 
ej'sts in the adipose tissue 
proper 

“ The process, in all prob- 
abilitj', IS due to the presence 
of some foreign bod\, with a 
secondarj reaction and the 
formation of a fibrous connec- 
1 tne-tissuc w'all of a protcctnc 
nature ’ 

Ca s F III — Lena V 
fort} -six vears of age, wa« 
referred to me b} Doctor Abel, m December, 19^3, for a small tumor in the left breast 
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Section of wall showing foreign bodj giant cells 
possibl> Idk^'or^ catgut ^ 
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of one 3'ear’s duration The corresponding a\i!lar\ glands were greatlj enlarged 
December i8 1923, radical amputation of the left breast Januar\ 14 1924 dis- 
charged well The pathological report of the excised specimen b\ Doctor Mandlebaum 
reads “ Scirrhous carcinoma of the breast with in\ol\emcnt of the axillara hmph- 
nodes ” Patient recened no post-opcrati\e X-rae treatment 

Noaember 14, 1924 the patient accidcntalK noticed a small tumor ne ir the outer 
margin of the cicatrix of the pre\ lous operation the location of which was approximateh 
in the mid-axilla I found an excecdmgh firm, not tender mass about one centimetre 
in diameter, a second smaller mass was found in the cicatrix at about its middle Both 
tumors gaae me the impression of a carcinomatous recurrence 

Noaember 19 1924, m local anesthesia excision of a aaedge-shaped mass of tissue 

including the oaerlaing slv.ii 
and all of the fat surrounding 
the mass palpated prior to the 
operation A similar proce- 
dure aaas earned out on the 
smaller anterior mass 

The subsequent a era care- 
ful examination ba Doctor 
Mandlebaum is is folloaas 
“ 1 he specimen consists 
of a small rather firm, nodule 
surrounded ba fat Micro- 
scopical examination of this 
nodule shoaas a loosela aaoaen 
conncctiae-tissiic stroma in- 
filtrated aaitli 1 large number 
of lampbocatic cells and an 
occasional polanuc'ear cell 111 
other aaords a chronic inflani- 
niatora process mild in char- 
acter The interesting feat- 
ure hoaaeaer is the presence 
of seaeral foci of large giant 
cells of foreign boda tape 
In some of these foci one secs short strands of deepla staining material with parallel 
borders entirela surrounded bj phagocjtic giant cells There is no doubt that the strands 
are foreign bodies Whether thea arc cotton fibres or unabsorbed ligature material one 
cannot determine aaath anj degree of accuraca, but the lesion is quite characteristic of an 
irntatiae inflammator} process due to the presence of a foreign bodj 

It IS a'eiy surprising that the condition desenbed is not encountered more 
frequent!}" On the othei hand, if it is encountered it is astonishing that so 
little attention has been paid to it that no one has found it avorth avhile to 
repoit It A fairly comprehensia'e search of the literature by my adjunct 
Doctor Colp, failed to rea^eal a single instance in relation to carcinoma of the 
hi east, in fact, this search revealed only a single reference avlnch discussed 
a related occurrence 

Gade (Falsche Geschavulstrecidive Verursacht durch Einheilung a on Aseptischen 
"remdkoerpern ( Verbandstoffen) Deutsche Medizimsche Wochenschrift, 1896, p 430). 
reports tavo cases of avhich case two is of particular interest The patient avas a young 
woman taventy-nine jears of age, upon avhom a tumor the size of a pea avas extirpated 
m e mucous membrane of the cheek, just at its junction avith the superior maxilla 
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PSEUDO RECURRENCES OF BREAST CARCINOMA 

No microscopic examination was made of the specimen About one month after the 
operation this patient again presented herself to her physician with a tumor at the site 
of the previous one 

The new tumor, somewhat larger than the first one, was also extirpated On section 
it was of a peculiar yellowish color and had a homogeneous succulent appearance which, 
considering the very rapid recurrence, was exceedingly suspicious of a carcinoma The 
microscopic appearance, however, spoke absolutely against it , the mam mass consisted 
of young connective tissue with numerous cell masses On close inspection numerous 
cotton threads, surrounded by leucocytes and giant cells were to be seen within these 
cell masses 

In concluding his article Gade states that he assumes that such false recurrences 
cannot nowadays (1896) be verj rare If the microscopic examination is not made, these 
recurrences may give rise to a suspicion of malignancy and not infrequently also to 
needless W'orry and anxiety 


CONCLUSIONS 

(1) Three cases of pseudo recurrences after radical extirpation of the 
breast for cancer are repotted 

(2) These pseudo recurrences simulate physically true recurrences 

(3) They possess the following chaiactenstics 

(a) They appear very soon aftei the opeiation 

(b) They are situated within or veiy close to the cicatnx 

(c) They are painless and hard 

(d) They do not increase in size 

(4) Mici oscopically they represent foieign body cysts The foieign bod} 
being either a catgut ligature 01 a gauze thread 
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ETIOLOGY OF CANCER OF THE STOMACH* 

A REVIEW OF ONE HUNDRED SIXTEEN CONSECUTIVE C\SES OF CANCER 

or THE sroMACii with p^rficuevr relvtion ro etiology 
By Hugh Cvbot, MD 

AM) 

George C Adie, M D 
oi Vw Yitnoit Mini 


□ 


The first known reference to caicinoma of the stomach de\ eloping on a 
preexisting ulcer was made b\ Cnnielhiei m 1839, when he said that a simple 
ulcer of the stomach in people suffering from “ diathisc cancereuse ” might 
change into cancer This was followed thiee Years later by the statement 
of RokitanskY in wdiich he ohseives that ulcer appears together with 
cancer and 111 that case as a lule it is eas\ to see that the carcinoma 
had its origin in ulcer Dittnch, in 1848, examined 160 cases of 
gastric caicinoma and onl\ in one case did he find carcinoma in the 
margin of an ulcci , and e\’en this he legaided as a coincidence 
Steiner and Wollman in 1868, Mecer in 1874 and Lehert in 187S, 
all agieed with Cruvielhiei that caicinoma developing on an ulcer 
only larely exists A sudden transition to exactly the opposite y’icyy 
was made in 1882 by Zenker, \\dio piojiosed the idea that all gastric 
carcinoma oiigmated in ulcei During the folloYvmg }eai, Hauser, 
a pupil of Zenker’s, published an extensne investigation on the sub- 
ject From his morphological desciiption, Hauser maintained that 
the atypical epithelial changes in ulcei of the stomach w'ere pres- 
tages of cancer Howec'er, Fnedlander and Cohnheim have 

s h 0 YV n 

~ that the 

moi phol- 
ogv of epi- 

t h e 1 1 a 1 

proliferation is not limited to the stomach and ulcer, but that, at any place 
where chronic irritation causes the formation of granulation tissue and 
where epithelial tissue is present, an epithelial proliferation ma} appear, 
which frequently results in an atvpical and to a certain degree, cancer- 
hke appearance 

Tripier and his pupils, Duplant and Saneroth, in 1900, from morphological 
and clinical observations, adY^anced the theory that the ulcei o-cancer Yvas not a 
simple gastric ulcer Yvith carcinomatous degeneration, but a cancer, Yidiich m 
manv respects bears a resemblance to the ulcus rodens of the skin The 
groYvth of a gastric carcinoma is so slow and its tendency to ulcerate so 
* Read before the American Surg^ical Association, May 4 , 1925 
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pronounced, that it is often difficult to find carcinoma cells in the lesion 
Tripier did not produce any scientific evidence to support this view, merely 
stated It as a theory It was not regarded veiy highly m France because of the 
opinions of such men as Bouvert, Dieulafoy, Mathieu, Hayem and Audistere, 
who all stood for the cancer ex ulcus theory 

Without doubt, the theoiy that has caused the most discussion and led 
to a great deal of work on the subject, is the one claiming the development 
of carcinoma in a preexisting ulcer of the stomach Fiom a faiily compre- 


B review of the liteiature there are found at least 82 wi iters 
e willing to commit themselves to figures estimating the 
cy of this occurrence The percentages of frequency varj 
to 100 per cent These reports extend over a period of 
s, the first one being given by Dittrich in 1848 He placed 
nate at 5 per cent During the next 34 years there are only 
amates, two of which are below 10 per cent , one at 40 pei 
id one at 1 00 per cent , which was given by Zenker The last 
aly 100 per cent which appears in the literature Within the 
years there were six more reports, all of which were under 
15 pel cent This brings the leports up to 

1900, 

HHHHI HH mg a total 

10-30 5 o- 4 -oI 40-.50 50 -fo 0 feo-7o 70-60 60-90 90 100 of eleven 


Fig 2 — 1916 to 192s 


m all The 


majority of the woik has been done since that time with perhaps the giealest 
amount in the decade between 1905 and 1915 Since 1900, there appear in the 
literature 71 articles in which an estimate is given, varying from o per cent to 
90 per cent It is mteiestmg to note that between 1905 and 1915 there are 
38 articles, while between 1915 and 1925 theie aie 22 articles (Fig i ) 
To analyze briefly the figures quoted m the former decade, we have of those 
undei 5 per cent fifteen, 01 39 per cent , under 10 pei cent 19, or 50 per cent , 
from 10 to 15 per cent one and from 15 to 20 per cent none, or under 20 
per cent twenty, or 52 per cent , from 20 to 30 per cent three , from 30 to 
50 per cent four, or undei 50 per cent twenty-seven, or 71 per cent From 
50 to So jier cent eleven, or 28 per cent (Fig 2 ) In other words, there 
are approximately twice as many men believe that the de\eIopment of carci- 
noma from ulcer is below the small number of 10 per cent as there arc those 
who believe the fiequenc}'^ is between the high percentages of 50 and 80 To 
analyze the whole number of reports found, which is 82 we find 39 per cent 
of men estimating the frequency under 5 per cent , 506 per cent under 10 
per cent , as compared to 18 pei cent of men who estimate the frcquenc> 
to lie o^er 50 per cent (Fig 3 ) Figures, in this case, of course, do not 
pro\e that the occurience is necessarih low, but in the face of such strong 
evidence it is lerj, difficult to beliece that the frequenci is ani where near as 
high as some leputable authorities would haie us beheie 
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The crucial point in the whole question of the frequenc} of occurrence 
of cancer from ulcer lies in the indmclual differences in the determination of 
the patholog} This invohes the ciiteiia upon which the diagnosis is made 
Examination of about 150 articles shows a surprising lack of har- 
mon} 111 the criteria Until pathologists and surgeons adopt a 
uniform standard for the interpretation of the microscopic picture, 
there will ahvais he a wide dnersiti of opinion, and fuithermore 
until such an agreement is reached we shall not be in a position to 
sa\ with approximate accuraci the f requeue} of deielopment of 
caicinoma on an ulcer basis 

In this phase of the etiolog} of cancer as in e\er\ othei disease 
process wdnch has been reported in the literature for a great number 
of \ears the lecords show' calamit} how'lers as well as those w'ho 
are more modest m their beliefs The iiendulum has sw'ung from 
5 per cent in the beginning up to 100 per cent back again to less 
than 5 per cent , then up to go per cent and dow'n again to o per cent , 
once more rising to 80 per cent and m the last few' }ears apparent!} 
It has stopped sw'ingmg through such a large arc and seems to ha\e 
settled around 5 per cent It appears to be quite content to confine 
its motion to figures less than 10 per cent ( Fig 4 ) 

Zenkei w'ho belieced that all carcinoma of the stomach arose m 
a preexisting ulcer was quite alone in that opinion Ssapeshka w'ho 
at one time gace the opinion that 90 per cent of cancer of the 
stomach arose from ulcer suffeiecl alone in that belief Perhaps 
more than anyone else w'ho preached the gospel of high percentages, 
MacCart} of the ]\la}0 Clinic in 1909, did the most to spread the 
doctrine that gastric ulcers m at least 72 per cent of cases w'ould 
become carcinomatous He kept hammering this point home for 
seceral }ears gathering man} followers, particular!} among the 
surgeons, until final!} the opinions of those w'ho w'ould not be led 
began to assert a definite influence 

That there are men of considerable expeiience w'ho do not 
agree with ISIacCarty is eciclenced I)}» the following facts 
Spilsbur} definite!} states that the Mayo criterion of 

isolated cells 
detached 
from the re- 
generating 
e jithelium 
and bin led 

m the fibrous tissue is not necessarih correct He goes further even, m 
pointing out that processes of irregular regeneration are mistaken for malig- 
nant transformation by many 

Aschoff, whose opinion is extremely Aaluable, does not state definite!} the 
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percentage of occurrence, but does say, m 1911, that the transformation of 
a simple ulcer into cancer is not as frequent as it has been variously assumed 
Anschutz, in 1912, said that the Mayo group lay great stress on the history 
of preexisting ulcer which in his opinion was of little value MacCarty shows 
very pretty pictures and gives exact histological desciiptions, but even then 
he cannot be convinced in this impoitant question He is not able to join 
m opinion with MacCaity that 70 to 80 pei cent of caicinoma develops on 
known ulcer basis, but gives as his own opinion that the number of cases 
that one can say with precision devel- lie^s iissa pofes \ iB 7 e iieae iiase' iigob iigib 1 
oped fiom an ulcer basis is veiv small - 

O 

As late as 1920 he believes that the z 
highest percentage of carcinoma from ^ 
ulcer is from 3 per cent to 5 per cent 
Aaron, in discussing carcinoma of 
the stomach, quotes Wilson and Mac- 
Caity as concluding that practically 
all carcinomata develop on the site of 
a previous ulcerative lesion of the gas- 
tiic mucosa and adds that this repoit 
IS not m accord with his clinical exper- 
ience Aaion also quotes A Kocher, 
who says that he has personally exam- 
ined the Mayo specimens and is 
convinced that much of what they 
labeled cancerous degeneration of 
ulcers was m reality merely atypical 
piohfeiation of epithelium, or onlv 
epithelial changes m the progress of 
le ulcer and have nothing to do 
with carcinoma 

Ewmg, m 1918, says that Mac- 
ai y uses as evidence of caicmoma, 

contemns, but that .s no evidence’ tMfcy'dev P''<=“«erous 

base of the ulcer .s .nfilfrated that ,f the 

f'om the start *■“’ the les.on has been carcmoma 

ur the 

To;;tr no les.0„, ,t . 
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a single instance does il suffice or satisfy even a model ate claim As to the 
question how frequently does carcinoma develop fiom an ulcer, the work of 
MacCarty and Wilson is woithless 

As has alread} been jiointed out, the percentage of frequency of carcinoma 
from ulcer vanes fiom o to lOO per cent , accoiding to the pathologists who 
have leported on this subject foi the last 7=5 years That there is such 

wide diveigence of opinion is onl}' evidence of the lack of standardization 

of ciiteria In addition to the micioscojnc evidence we must examine the 
clinical aspects and attempt to bring them ncarei together The most impor- 
tant featuie of the clinical side of the question according to some authorities 
seems to be the history of the patient, that is the evidence by symptoms that 
a gastric ulcer has existed for a certain jxiriod of time, usually more than 
fi\e years, previous to the appeal aiice of the tj'pical gastric carcinoma picture 
This particular point also seems to be somewhat m doubt There are those 

who lay great stiess upon the ulcei history and others who claim that it is 

eery difficult to make a diagnosis of ulcer from the histoi}’, some who say 
even that any patient with gastric s}mptoms may be made to give practically 
an ulcei history bv the clever piesentation of leading questions Then there is 
always the possibility of a typical gastric ulcei historj really being that of 
duodenal ulcer 

Lockwood, in speaking of the 70 pei cent frequency of cancer from ulcer 
which IS claimed by some, maintains that the pathological findings are at 
variance with the clinical observations, namely, that the history of preexisting 
ulcer IS not present in 70 per cent of carcinoma cases He finds 7 per cent 
of cases with a suspicious history, while only 3 per cent have a positive his- 
tory Lockwood also points out the change in the ideas of Mayo-Robson 
who in 1901 wrote, “ It is, however, rare to elicit a history of very old standing 
stomach disorder The fiist evidences of local disease appear suddenly in 
persons of perfectly sound health and lobiist digestion ” In 1907, only six 
years later, Mayo-Robson writes, “ In no less than 59 3 per cent of carcinoma 
of the stomach on which I have pei formed gastro-enterostomy for the relief 
of symptoms, the disease having advanced too far for gastrectomy, the long 
history of painful dyspepsia suggests the possibility of ulcei preceding the 
onset of the malignant disease ” Lockwood comments on the pretty rapid and 
radical change of ideas 

Moynihan, in 1909, says that two out of thiee cases of carcinoma operated 
by him had a history of previous ulcer In 1906, he found in one group of 
22 patients, 72 i per cent of ulcer preceding cancer McDowell, in I9i9> 
says that it seems probable that gastric cancer rarely develops except at the 
site of a previous ulcerative lesion of the mucosa and that the clinical and 
pathologic data of the development of gastric cancer on gastric ulcer are in 
close agreement with regard to, one, the average age of the patient at opera- 
tion , two, the average period of previous history of ulcer , three, the average 
number of months of acute symptoms 
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Taylor and Miller find a histoiy of preexisting ulcer m 17 per cent of a 
group of 182 cases 

Osier in 150 cases found ulcer history in 2 6 per cent and in not a single 
instance could it be positively diagnosed Fenwick^ found 3 per cent ulcer 
history in his cancer cases, Haberlin 2 3 per cent and Eichhorst 2 per cent 

As evidence tending to show that cancer does not develop from ulcei 
with great frequency, we may briefly review those cases in which a gastro- 
enterostomy has been done for simple ulcer and the patients observed for 


Table I 
Age Incidence 


Age 

Cases 

1 

Per cent 

40 to 60 

50 to 70 

40 to 70 

15-19 

I 

0 86 


1 


20-29 

4 

3 44 


i 

1 


30-39 

13 

II 2 




1 

40-49 1 

18 

15 5 




50-59 

42 

362 

5 t 7 


81 0 

60-69 

34 

293 


65 5 


70-79 

3 

2 5 




80-89 

1 

I 1 

086 


1 


Total 

116 






seveial yeais after Paterson finds that death from carcinoma after gastro- 
enterostomy for simple ulcer is rare, in his own cases i per cent Kocher m 
50 cases of gastro-enterostomy for simple ulcer one to twelve }ears after 
found no cases of malignancy Pie later adds 30 cases to the already published 
50, making 80 in all, and still finds no case of carcinoma developing after 
operation for ulcer Billetei, in leporting 122 cases of ulcer, had 6 deaths, 
4 1‘esections in which no malignanc}'^ was found, 112 gastro-enterostomies in 
which only one carcinoma developed' after operation Greenough and Joshn 
had one carcinoma out of 114 gastro-enterostomies, Hemmeter had three out 
of 232 gastro-enterostomies Bamberg, in 1909, reported 1025 gastro- 
enterostomies for ulcer and found tnat 2 i per cent developed cancer subse- 
quent to the operation for ulcer Of 152 cases of gastric ulcer in which 
resection was done, i 9 per cent subsequently developed carcinoma Gressot 
reports a percentage of 23 of carcinoma developing after operation for 
ulcei, presumably gastro-enterostomy Shenen operated 200 cases of gastric 
ulcei, performing gastro-enterostomy, and in no instance did he find carci- 
nonia developing after operation Rehfus, in 1924. reports his percentage 
one to two Exalto, in 1918, found two out of 208 cases 
The group of cases here consideied is that coming to the Surgical Seriice 
of the University of IHichigan Plospital from 1916 to 1925 The> include 
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only cases in winch the facts have been demonstrated by operation and many 
of them checked by the pathological report We are quite aware that this is 
not a laige series of cases, but we think it justifiable to consider them 
particularly in their bearing ujion the question of relation of ulcer to cancer 
Table I shows the age incidence and does not importantly depart from the 
figures of othei ohserveis It shows, as have otheis, that the condition is 
most common at or aftei middle life, 51 per cent of the cases falling between 
the ages of foit\ and sixty and 81 per cent between the ages of fortv and 
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Dnraltoii of Symptoms According to Age of Paltuil 



2 mo 

4 mo 

6 mo 

9 mo 

12 mo 

18 mo 

2 >r 

l>r 

S >r 

8 >r 

10 >r &o\er 

Not men- 
tioned 

Age 

Duration of Time and Number of Cases 

20-25 




I 

I 



I 





1 

m 

I 


I 



I 



I 





31-35 

I 


1 


2 









36-40 

I 

I 

3 

I 

5 









41-45 

— 

I 

I 

I 

2 




I 


1 



46-50 

3 

I 

2 

I 

I 

1 

2 







51-55 

I 

2 

I 

2 

7 

2 

1 

I 


I 




56-60 

3 

■1 

m 

m 

m 


2 



I 

I 



61-65 

m 

6 

m 

i 

2 

I 

2 




I 



66-70 

2 

2 

2 

m 

■ 

i 

■ 

I 


■ 

H 



71-75 



I 

m 

■ 


■ 



■ 

1 



76-80 



2 

m 

■ 


■ 



■ 

■ 



Total 

17 

17 

22 

II 1 

i 

24 

5 

7 

3 

2 

2 
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seventy It is perhaps also worth while to point to the relatively large 
number of cases between thirty and forty, ii per cent 

Table II shows the duration of symptoms and again depaits in no impor- 
tant w^ay from the accepted views upon the subject, namely, that the symptoms 
m cancer are notoriously of short duration as compared with the cases of 
non-malignant ulcer The vast majoritv of these patients had symptoms for 
less than one year and a very considerable projiortion had symptoms for six 
months or less 

History of Ulcer — Some discussion might readily arise over what con- 
stitutes a history justifying the diagnosis of peptic ulcer Some observers 
would take the view that any history showing pain in the upper abdomen, 
whether or not related to food, whether or not coming in attacks, might be 
regarded as evidence of ulcer It has seemed to us that we w'ere lequired to 
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at least attempt to be a little more critical and we have regarded the phrase 
“a history of ulcer” as requiring us to show pain referred to the upper 
abdomen bearing some demonstrable relation to the taking of food and con- 
tinuing over a reasonable period of time Judged in this way there are onh 
nine cases in this series which could be regarded as having a histoiy 
of ulcer (Table III ) 

Of these some had a surprisingly long history, one of them extending oA^er 
thirteen years, though only acute during the final twelve months One lasted 

Table III 

History of Previous Ulcer in 112 Cases 

Cases with History of Previous Gastric Disturbance 9 — 8 3 per cent of 112 


Number of Cases 

Duration 

I 

years 

2 

4 

years 

2 

5 

years 

I 

7 

years 

I 

8 

years 

I 

10 

years 

I 

13 

years 

9 



Cases without History of Previous Gastric Disturbance 103—91 7 per cent of 112 
Cases in which Duration of symptoms were not mentioned 4 

116 

ten years , one, eight years , one, seven years , two, five years , two, four 
years, and one, three years and a half Here is a group of roughly 8 pei cent 
of our cases in which the history strongly suggested ulcer of the stomach 
and in which cancer was ultimately found It is unfoitunate that m this 
group we have only fifty-six cases in Avhich the complete pathological studv 
was made 

Vaiious writeis have put forward the view that the history was an impor- 
tant pait of the evidence leading to the opinion that cancer was a relatnel} 
fiequent result of ulcei We confess that this does not appear to us logical 
Ihe shoit duration of the history m most cases of cancer cannot, we think, 
be pioj^erly held to bear any known relation to the disease itself It is 
notorious that m other parts of the body at least, cancer, particular!} in 
elcleily people, is a relatively slow-growing process and it does not seem to 
Us likely that the massive tumois Avhich occui m some of these patients with 
a ver}"^ shoit histoiy of discomfort could have been produced m that short 
peiiod We doubt whether the duration of symptoms m the cases of c<incer 
has any relation to the duiation of the growth It is of course possible that 
the symptoms are chiefly produced b} sui face loss of substance and that a 
malignant piocess developing in the stomach Avail Avhich does not result in lo''S 
of substance might go on for a considerable period Avithout producing ‘^}m]i- 
tonis There IS another reason for skepticism m regard to the Aalue of 
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so-called history of ulcci, namely, that it is not uncommon to see patients 
with an almost classical histoi) of ulcei in whom no nicer can be demonstrated 
to exist It is ceitainl) tiue that othei conditions may pioduce symptoms 
which at least, as intei])ieted by the patient, would suggest ulcer We are 
inclined to take the view that the histoiv is a lelatuely uniehable basis for 
judging the relationship between ulcer and cancer 

Localion of the Gwivlh — Some inteicst attaches to the position of the 
growth, paiticularly in i elation to the discussion of etiology In our series 


tAlllI IV 


I ontion of growth 

N timber 
c’i>;c‘5 

Per cent 


Pylorus 

55 

56 I 

of 98 cases 

DifTusc 

16 

15 8 

of 1 14 cases 

Lesser curvature 

15 

II 7 

of 98 cases 

Cardia 

9 

90 

of 98 cases 

Both walls 

8 

7 I 

of 98 cases 

Posterior w’all 

5 

5 I 

of 98 cases 

Greater cur\ ature 

4 

40 

of 98 cases 

Anterior wall 

2 

2 0 

of 98 cases 

Not mentioned 

2 



i 

i 

116 




sixteen cases should be excluded since the giowth was so diffuse as to make 
it impossible to say where it had begun, and two should be excluded since 
location IS not mentioned Of the lemainmg ninety-eight, fifty-five occurred 
at the pylorus, fifteen upon the lesser curvatuie, nine at the cardiac end, 
eight on both walls, five ujion the postenoi wall, four upon the greatei cuiva- 
ture, and two upon the anteiior wall These figuies aie somewhat less striking 
than those of many observeis reporting laigei series In geneial, the common 
figures show that 6o pei cent of the cases of carcinoma occui at the pyloius 
and about 12 per cent of the cases of ulcer, while 60 pei cent of the ulcers 
occur upon the lessei curvatuie and only 12 pei cent of the cases of carci- 
noma In general oui figuies agree with othei obseivers and tend to show 
that from this view there is no veiy sti iking ground for the assumption that 
cancer commonly 01 generally originates on the basis of ulcer (Table IV ) 

In our series the type of cancer is known in fifty-six cases Of these 
twenty-five were adenocarcinoma, nineteen were scirrhous carcinoma, seven 
were mucoid carcinoma, three were medullaiy carcinoma and two were col- 
loid carcinoma 

Evidence of Pi eexistent Ulce> as Shown by the Pathological Repoil 
It may perhaps be suggested that no clinician ought to ventuie into the dis- 
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cussion of the pathological evidence of previous ulcer and certain!}' am 
clinician so venturing takes his life in his hands As we have already shown, 
opinion m regard to the frequenc} of ulcer as a forerunner of cancer has 
varied through very wide limits and this \aiiation of opinion has occurred 
both among the clinicians and the pathologists It seems to us that the 
question turns largely upon the criteria which are laid down as diagnostic 
It IS obviously possible to la} down criteria by the result of which the \ast 
majont}" of cases of chronic ulcer, whether of the stomach or elsewhere, ma} 
be adjudged to be showing precancerous tendencies ]\I\cCarty has perhaps 
taken the broadest view of the evidences which should be adjudged to indicate 
either the presence or the imminence of cancer He has had at his disposal 
an immense material and his opinions are clearly entitled to weight not onlv 
on this account, but on account of his very careful and thorough study of the 
subject He has been the outstanding advocate of the Mew that a large 
proportion of cases of cancer had as their cause a preexisting ulcer From 
his many contributions to this subject it is difficult to pick out excerpts which 
will fairly represent his criteria The following quotation from his publi- 
cation in 1909 shows his views at that time 

Infiltration after Proliferation 

In scirrhous type — fibrous tissue forms around epithelial cells which are 
proliferating 

Cancer develops in scar tissue in some cases 

Bands of scar tissue with epithelial cells included suggest early cancer 
Ulcer usually exists for years before cancer develops — in a group of cases 
Large ulcers with scar tissue centres and overhanging borders deep in the bases 
of which cancer is present, m almost every instance have originated on the lesser curva- 
ture, the usual site of gastric ulcer Further, history of ulcer extends years back before 
relatively short period when history became that of cancer 
In 1910 

Inflammatory hyperplasia and malignant hyperplasia are indistinguishable 
Hyperplasia is forerunner of malignancy 

Cancer is a malignant hyperplasia which also varies in degree, and some of the 
degrees so far as morphology is concerned are indistinguishable if not identical 
In 1915 

The epithelial cells of the glands in some ulcers lose their cuboidal or columnar shape 
and regularity of size and arrangement They become oval or round and the nuclei 
larger and more distinct The exact origin is unknown! since in gastric glands there are 
not two distinct row's of cells normall> present as in breast, prostate, skin, etc 

Various degrees of intraglandular morphological changes are found in the borders 
until the cells become indistinguishable from cancer cells When such a condition is 
found, careful search frequentl> demonstrates a lack of demarcation between gland and 
stroma, and epithelial cells maj be seen in the stroma, the latter condition being accepted 
b> general pathologists to be the histological criteria of cancer 

When cancer is definitelj present the intraglandular cells alwajs present what is 
described as secondarj Inperplasia in other organs 

In the production of this epithelial Inperplasia, there is an attempt on the part of 
nature to reproduce the epithelial lining of the glands In this attempt there is failure 
to completch differentiate the cells with the coincidental picture 01 secondar> Inperplasia, 
the cells of which differ from cancer onlj in position 

95 



CABOT AND ADIE 


From these facts one may clearly see that the gastric cancel cell arises from intra- 
glandular hyperplastic cells of the mucosa, and represents a malignant end-stage of a 
process of hyperplasia of normal cells 

MacCarty in 1909 gives cancer ex ulccro as 71 per cent 

MacCarty in 1914 gives cancer ex ulcero as 69 per cent 

Hauser is commonly thought of as having early dealt with this question 
of criteria and has been much quoted in these discussions He has the 
following to say on this subject 

Deep, sharply cut excavation, o\erhanging proximal edge, firm, fibrous base and 
often the extension of cicatrix to surrounding organs are satisfactory eiidences of the 
long existence of a typical peptic ulcer The carcinoma has usually appeared at one or 
more points, Usually distal, sometimes fused and causing induration and fixation of the 
edge Outlying islands of polypoid adenoma or adenocarcinoma are not infre- 
quently observed 

The edges are markedly hypertrophic Cancer changes are most marked at the line 
of the ulcer and extend with diminishing intensity for a distance of one-half to one cm 
over the outlying mucosa, the infiltration invoUmg the peripheral submucosa and mus- 
cularis, while the indurated base is free from infiltration 

Ewing lays down the following criteria and also states his conclusions in 
regard to the relation of ulcer to cancer 

1 The great majority of ulceratnc lesions of the stomach fall into two classes 

A Ulcerating cancers 
B Simple peptic ulcers 

2 In certain peptic ulcers a large part of the gastric mucosa is the seat of glandular 
hypertrophy with atypical changes m isolated glands and interstitial growth of connectne 
tissue causing some derangement of glands This is not secondary to ulcer, but may 
well predispose to ulcer This may serve as a source of error m interpreting atvpical 
overgrowth on ulcer edge 

3 Deep excavations may occur m portions of established carcinoma, especially in 
the pylorus, where powerful muscular contractions tend to cause hernns of the infiltrated 
and weakened muscle tissue 

4 Gastric digestion may strip a primary carcinoma dowm to muscularis or deeper, 
leaving no trace of carcinoma over base, but only peripheral ring of tumor tissue which 
IS protected by mucosa 

5 When ulcer base is uniformly infiltrated w’lth carcinoma, the condition is difficult 
to reconcile with an origin from the edge Hence, great importance w’ould seem to 
attach to the condition of the base of the ulcer in the diagnosis between primary' and 
secondary carcinoma 

6 The occurrence of atypical epithelial proliferation in the glands on the edge of 
the ulcer is not sufficient evidence that the lesion is going on to cancer 

CONCLUSIONS 

Carcinomatous transformation of a peptic ulcer does not exceed 5 per cent The 
proportion would be smaller if only the cases were included where the evidence is demon- 
strable, VIZ , a long history of ulcer — the limitation of the tumor to isolated foci or one 
portion only of the ulcer — freedom of the base from infiltration 

Spilsbury, 1922, has the following to say 

Discusses the diagnosis of gastric ulcer under two heads 

1 Destruction 

2 Regeneration 

At this stage there are commonly found at the edge of the ulcer, gland cells w’hich 
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have penetrated deeply into the scar tissue and are cut off from the regenerating glands 
They may show a typical glandular arrangement, or may form narrow solid columns 
of cells Isolated cells are also seen It is these cells detached from the regenerating 
epithelium and buried in the fibrous tissue of the ulcer which are referred to as precancer- 
ous, and from position and irregular arrangement regarded by othas as indicating a 

malignant transformation in the ulcer 

Ihis IS the Mayo criterion — not necessarily correct 

Displaced and buried epithelial cells are not peculiar to healing peptic ulcer Found 
anywhere in skin or mucous membrane, ex varicose ulcer of leg 

If cancer develops m a peptic ulcer, it must do so from actively growing and 
regenerating mucous membrane at the maigin of a healing ulcer or from buried cells 
mentioned above Such might spread from margin into tissue at base or might spread 
into normal stomach wall, spreads here more rapidly, hence ulcer will exhibit structure 
of peptic ulcer, but with a more pronounced thickening of margin on one side There 
may be superficial ulceration of indurated area, growth may fungate, forming polypoid 
or large, soft, irregular tumors , beyond the apparent margin of the tumor separate 
nodules may be found in the stomach wall On microscopic examination the bulk of the 
original peptic ulcer will be found to consist only of fibrous tissue and to be free from 
cancer These have been encountered occasionally and described as malignant transfor- 
mation in a peptic ulcer 

Processes of irregular regeneration mistaken for malignant transformation by many 

Estimate from above criteria (same as Ewing) certainly not moie than 5 per cent 
of peptic ulcers of the stomach, probably not more than i to 2 per cent develop secondary 
malignant disease 

When dense fibrous tissue of base is infiltrated everywhere with cancer cells regard 
such a tumor as a primary cancer with secondary ulceiation 

Malignant transformation of a peptic ulcei must be an uncommon event 

At our lequest Professor A S War thin has set down for us the follow- 
ing as the critei la which influence him in coming to an opinion 

Ciitciia foi diagnosis of carcinoma arising in a chronic peptic ulcer There must be 
coinmcing evidence of the existence of an older ulcer in the presence of an induration or 
cicatricial fibiosis extending through the stomach wall with characteristic sclerosis of the 
blood-vessels — the greater part of this cicatrix being entirely free from carcinomatous 
infiUration— the latter being limited to the borders or surface of the ulcer — the carci- 
noma must be a 1 datively early development, infiltrating the ulcer-scar to but a slight 
extent so that there can be no doubt that the fibrosis is the result of the healing of 
an oldei ulcerative process and not secondary to the carcinoma If the induration is 
the result of a primary carcinomatous ulcer, it will be infiltrated throughout with cancer- 
cell nests It IS important, however, that no errors be made m the interpretation of 
rtgeneratne gland-formations and proliferations at the sides or base of an ulcer 
These have undoubtedl} been mistaken by some pathologists for evidences of malignancy 
No diagnosis of cancerous or pre-cancerous states can be made from the characteristics 
of indnidiial cells of such regenerative conditions, either in sire, foim or staining quali- 
ties of nuclei or cjloplasm The diagnosis of carcinoma depends wholly upon the 
presence of free-growing cells in the tissue-spaces, infiltrating the scar tissue, producing 
<■ secondar\ inflammator\ reaction in the latter and presenting the appearances of mature 
cancer nests and not connected (in serial sections) wnth the normal glands at the border 
of the ulcer In serial sections the continuiti of regeneratne proliferations with the 
bordering epithelium can alwars be demonstrated, in the cancer no continuit\ between 
normal gland epithelium and the carcinoma can he shown A destructive infiltration 
of the mucosa at the border of the ulcer with cords and masses of epithelial cells more 
or less atipical growing without relationship to a basement membrane, should be 
interpreted as carcinoma 
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Tir 5 Cisc II 1607-AA C C Bnsc o( ulcer near circmoimtou*; border showmB cords of smill 
round c ircinonn cells infiltr itinp senr tissue Csrcmomt sristnp in pnmarj ulcer 





Fie 10 Ca'iC II i6o 7-AA C C Base of centre of ulcer above exudate on floor of ulcer, below 
ocar tissue infiltrated with plasma-cells lymphocytes and leucocytes No carcinoma cells 
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Fir II — Case III, A-116-AB, V B Scirrhous carcinoim at border of older pastne ulcer 



^ I- — Ca*:! Ill A Ii6-\B V B Svirrhojs carenoma tifiUrii:rf' tne ‘ ib n ro 1 

of oldf ulcer 
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Of the cases in our senes theie aie fift\-six in which the whole region 
was at the disposal of the pathologist We have not included cases in which 
only a poition of the specimen was available, since it might easily be suggested 
that some other poition not at the disposal of the pathologist might have 
shown evidence of cancer In this grou]) there are fi\e cases m which there 
IS clear evidence of both peptic ulcei and cancel and using the criteria laid 
down above, Piofessoi Waithm has come to the conclusion that they are true 
instances of cancer de\elo])mg secondaiy to chionic ulcei This would ajipear 
to require the admission that cancel is a definite lesult of ulcei in a ccitain 
proportion of cases 

The following is a brief ahstiact of these cases 

Cask I — J G, mdle, fiftj-se\cn No liistor> of prc\ioiis ulcer Duration of 
‘^jmptonis, two montlis Loss of weight, twcnt\ pounds Palpnlile mass in epigastrium 
Operation Partial gastrectomv Pathological repoit Scirrhous carcmomi of the 
stomach Chiomc peptic ulcer Base of ulcer shows no carcinomatous infiltration, but 
the stomach wall and the borders do 

Casc II — C C, male, fort\ No Instore of pre\ lous ulcer Doubtful loss of 
weight Partial gastrcctome Pathological report Vere steerc chronic Inpcrplastic 
catarrh Two small subacute ulcers with a little island of preserved miicos i between 
them These are rclativelj recent The induration is still epute cellular and c\tending 
onlj to the muscles The mucous membrane on one side is \er\ at\pical The gland 
cells are small and uifiltritc the stroma and m one place extending thiough the m icosa 
Earl> scirrhous c ircinoma In the other side of the ulcer there is iilso a group of 
carcinoma cells showing mucoid degeneration with signet-nng cells The ulcer here 
has iinolved the carcinom i Theie is no deep infiltr ition of the wall and this is about 
as early a stomach cancer as we ha\e e\er seen 

Case III — V B male, fiftj-fisc Entered on account of abdominal pain Eighteen 
months’ duration No previous histors suggesting ulcei Loss of weight, twentj-fiie 
pounds Operation Partial gastrcctonn Pathological report On the lesser cur\ature 
just above the pjlonc opening on the posterior w ill of the stem ich there is an ulcer 
8 cm long by 4 cm wadt with definite bordeis The floor is irregular and at its lowest 
part there is a feeling of induration imparted to the examining finger Edges appeared 
firmer in consistency than the floor The depth of the ulcer is 5 mm No induration 
or infiltration outside of it Numeious small ciilaiged glands found along the greater 
eurvature Decided feeling of infiltration around the pjloiic orifice Microscopic 
examination Old chronic peptic ulcer of laige siac Alarked fibroid Induration ot 
base At border of ulcer is large area of scirrhous carcinoma infiltrating the mucosa and 
submucosa and into the muscular coats No carcinoma ,it base or at other border 
A carcinoma developing at the border of a chronic peptic ulcer Mucosa show's chronic 
catarrhal gastritis Lymphatic glands show atroph> and chronic passive congestion 
CEdema Early metastasis of carcinoma 

Case IV — W C G The three photomicrographs shown below demonstrate the 
mistake that might be made m diagnosing carcinoma arising from chronic gastric ulcer 

Case V — J J V, male thirty-nine Enters on account of abdominal pain No pre- 
vious history of ulcer Duration of svmptoms twelve months Loss of w’eight, tw'cnti- 
five pounds Operation Partial gastrectomy Pathological report Chronic catarrhal 
gastritis Large chronic peptic ulcer w'lth dense inflammatorv base At the margin of 
the ulcer there is an adenocarcinoma which in its older portions shows the structure 
of an adenocarcinoma mucosum This is apparently another example of the development 
of a carcinoma near the margin of a chronic ulcer Two small lymph-nodes show' no 
metastasis The carcinoma is so well advanced, how'ever, that we believe metastasis has 
probably taken place 
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I'C' 


Tir 13 — Case III A-i 16-AD V B Scirrhous caremorm infiltritinR cicitricnl tissue of floor of 
ulcer at one border of the older ulcer Carcinoma sccondars to ulcer 
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Fig 15 — Cisc IV 2S30-AD W C G Lou-powcr \icw of iilccntini ^dcnoc^rclnom^ Uiccr is 

prirmnb circinoimtous 
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Fig 16 — Case IV 2530-AB W C G Floor of ulcer near opposite border from that seen in pr^ 
ceding adenocarcinomatous infiltration Primary ulcerating adenocarcinoma 
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I'U. 17 — Cisc, IV, 2S30-AB C G HiKli-powcr \itn of preceding 'ldcnoc^^clnom'ltolts ulcer 
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Cask VI — W H S, male, seventj Se\eral 3ears of indigestion Possible ulcer 
history Acute pain two months Loss of weight, ten pounds Operation Partial 
gastrectomy Pathological report A scirrhous caicinoma arising from scar of old peptic 
ulcer The carcinoma is rather superficial in the mucosa, but shows some infiltration into 
the submucosa and muscularis The greater part of the induration due to the old 
chronic ulcer 

Ih some of the Jiteratuie on the subject tliere appeals to be confusiein as 
to precisely wbat is being discussed The most impoitant question at issue 
appears to us to be not the proportion of cases of cancel in which ulcei has 
previously existed, and to wdiicb the cancel ma} be adjudged to be secondar} . 
but wdiat propoition of cases of chronic peptic ulcei of the stomach aie likelx 
to show malignant changes after a teim of yeais Now^ olniously the piojioi- 
tion of cases of cancel showing evidence of pievious ulcei heais no i elation 
to the wdiole numbei of cases of ulcei upon wdiich cancel ultimateh detelops 
This IS a veiy difficult subject ujdou wduch to get con\incmg evidence The 
best evidence obviously w^ould be a collection of a laige numbei of cases of 
demonsti ated ulcer which after a teim of r^eais w'^eie knowm woth equal cei- 
tdinty to have developed cancer The literatuie on this jioint is not laige 
and the i datively small numbei of cases wduch ha\e been lepoited thiows little 
light upon the proportion 
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PAPILLOMATA OF THE LARGE BOWEL 
By 'S^ernon C David, jM D 

or Chicago, Iil 

While the incidence of benign adenomata and papillomata of the laigc 
bowel IS not great, they occui more fiequenth than any of the othei benign 
tumors There has been a lather sharp distinction diawn between the (.hnical 
and histological characteiistics of adenomata and papillomata of the laige 
bowel Adenomata, found most often in childhood, also occui in adults as 
pedunculated mucous coveied polyps with a smooth oi find} lohulatcd sui- 
face Occasionally the}’- aie found in the sigmoid as single tumois and leach 
a size sufficient to paitially occlude the lumen of the bowel oi become the ajiex 
of an intussusception A condition of multi])le pohjiosis is occasionalK 
obseived wheie hundieds of adenomata of \aiying si/e and attachment 
involve the whole large bowel This condition has been well desciibed in 
literatuie and the dangeious anjcmia and tendenc} to malignant dcgenciation 
of the tumois have been emphasized In addition to tine adenomatous p )l\])s 
inflainmatoiy polyps may develop in the base of amrcbic ulceiation oi in In pei - 
plastic tubeiculous ulceiation of the laige bowel These inflammatoi} poKpi 
lesemble neoplastic adenomata both in foim and attachment, hut ma} he 
diffeientiated by micioscopic examination 

Incidence of Papillomata — Papillomata oi mIIous tumois of the laigc 
bowel have been described in occasional leports and aie mentioned biiefi} in 
text-books ^ A scaicity of the hteiature on the subject is no doubt in jiait 
due to the fact that no one obsei\ei has been jnnileged to obsene a laige 
nuinbei of instances of papillomata of the laige bowel Ivottci ■ and Goebel 
in the Geiman hteiatuie, and Quenu and Landel in the Fiench literatuie 
have ciiticcdly consideied these tumois especiall} as to then jiolential malut- 
nanc} Alhngham in his text-hook of 1882, mentions fouiteen cases incliid- 
iiig (hose obseived b} Ouain, vho is ci edited vith hacing fiist called attention 
to this t}pe of tumoi in the hteiatuie Goebel in 1913. collected se\entecn 
cases described in the hteiature in addition to the foit} that Kottci had 
icpoited Since 1913 in a rathei caieful search, onh si\ addition.il case 
iej)oi ts weie encounteied Undouhtedh othei pajiillomata of the large hovel 
ha\e been obsened. but no lecoid of them has been made 

While it IS ecident that papillomata of the laige hovel aie not common 
the} aic neceitheless of impoitance from a diagnostic and suigic.d ii.ithological 
point of Mcv , due to then position in tumoi classification .is a jiic- 
canceious lesion 

Sxnipioiiiatology and Diaqno\i \' — These tumois aie almost cxclusnch 
found in adults If the pajnlloma occui s m the rectum bleeding 01 bright 
red blood at the time of hovel mo\ement is the most jiroininent s\nipiom li 

* Rc.nd hclorc tin. Xmcncin Surgical \‘->'Oci.itn)n Mn 5 i<)-S 
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this bleeding peisists unchecked a secondaiy aniemia supervenes In one 
patient observed the haemoglobin dropped to 28 pei cent The bleeding, 
which may take on the character of a hemoirhage at times is not accompanied 
by the presence of pus in the stool, and this is a characteristic difference 
from carcinoma of the bowel If the tumor rs attached low in the rectum. 
It may prolapse and be reduced with moie or less difficulty A true prolapse 
of the rectum may be induced by the tumoi which occupies the apex of the 
prolapsed bowel Due to the large secreting sui face of the tumoi, a great 
amount of mucous is foimed which may he passed at bowel movement or find 
its way out on the skin by leakage thiough the sphmctei muscles 

If the papilloma occuis at the recto-sigmoid junction 01 higher in the 
laige bowel, the bleeding is moie hkelj' to be intermittent and come in 

attacks This is 




piobably due to 
the lessened me- 
chanical nuta- 
tion of the soft 
tumoi mass by 
contents of the 
bowel If the 
}) a p 1 1 1 o m a 
reaches consid- 
e 1 a 1) 1 e size. 


Tir I — Simple pcduncuHtcd 'idcnomi of the rectum from t mnie ^^,cd 

t\\cnt> five >cars 


constipation de- 
velops and a 


filling defect of the laige bowel is seen wdnch looks much like the filling 


defect in an early caicmoma of the colon fFig 4) 


The couise of these papillomata may include several vears with long 


periods of freedom from symptoms The geneial health of the patient may 
be but little impaired Pam is usually absent These considerations are 


important in a differential diagnosis from cancer of the bow^el At the 


conclusion of the aiticle, case reports will be gnen illustrating these points 

Pathology Papillomata of the rectum and colon coiiespond very closely 
in the gross appearance and morphology to jiapillomata that occur moie com- 
monh in the bladdei and laiynx T^heir coloi, attachment, multiplicity, occa- 
sional tendency to recurrence and micioscopic appeal ance, as well as the 
genei al tendency to become malignant holds about equally for the papilloma 
appearing m these different legions 

I apillomata occurring in the rectum are lobulated or villous tumors vary- 
ing in size from a pea-like nodule to a tumor the size of a child’s head, as 
repoi ted b} Allinghain They usuallj' har^e a sessile broad attachment on 
the mucosa which may be multiple with more 01 less normal appearing 
mucosa between the several points of attachment These tumors rarely are 
pedunculated Thej'^ maj have a surface of wavv villous prolongations that 
float m water The surface of the tumor, on the other hand, may be coarsel) 
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nodular as those that occur in the bladdei and larMix. hut still ha\e a topical 
papillary structure microscopicalh The tumor often has sc\eial lobes which 
in tuin aie dnided into man} small lobules (bigs S-i i ) I he coloi of the 
])apilloma is led and fiequently clots of blood aie seen adhciing to the 
sm face that has most recently hied In consistenc} the lumoi is charactei isti- 
cally soft and sponge-hke and has no mduiation at its ha'^e oi attachment 
Multiple papillomata of the laige bowel ha\e been ohsened wheie the bleed- 
ing has been so gieat as to he serious Wdien this condition occuis .ihoce the 
leach of the 
e \ a m i n i n g 
f 1 n g e 1 the 
d 1 ff e 1 e n 1 1 a - 
tion from a 
m a 1 1 g n a n t 
g 1 0 \v t h IS 
difficult to 
make 

Higher in 
the laige 
ho\vel, pajiil- 
lomata a i e 
not CO m - 
monlv found 
In the 1 n - 
stance cjuoled 
as Case J, the 
tumoi mass 
in the de- 
scending 
colon was so 
soft it could 
onh he jial- 
jiated with 
diificult} in 

the unojiened bowel at the time of ojieiation It had a hioad attachment to 
the mucosa .ind ciuiicled the bowel with the exception of a small area 
opposite the mesenteiic att.ichmeiit When the bowel was o}>e*nefl the tumor 
had a soft jiajiillarc stiuctuie without indm.ition with a lai^ed niuqin which 
made a definite line ol demaication imiii the normal iinuoNa of the bowel 
Iheie was no iikeiation o\ei the tumoi ma'"' 'Sections of tin- tumor are 
-een m h'ltts 5, (> .vnd 7 

'1 he tendciuv to lecuiteiuc attei umoc il of pipillomata <»f tlv laryf 
bowel doi - not -ccin as quat i^- 111 bladdci or lircnqc d pindloma It arie 
lie tint the thoiouyhnc— ot rennnal of the tumor m i— cm in !« tier yua'',*n- 
tecd 111 the lectnm t >11 the oilur hand -(\ci il m-ir<mx- line b cn rceoide<l 
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t K ’ — Siinpk ]» liuiu iHt< <1 uUnn in of till rtciinn from nnk ii'ol fi't ji n 
Sluiw s nth toniH clu 1 ti-sut stroim coin uuint' t I mil itmi \ nh^1r\lnt <li rrto^ 'it 
t\ tic ililTt itioii \t lownt portion ol pirtiiri r.ihi nti ir ipitjnliu i toonni tin 
-iirfnct of the tumor 
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wlieie lecunence has taken place seveial times aftei operative removal of 
papilloma of the lectum Recuiience of the tumoi in other locations m the 
bowel IS also possible In Case II se\cial small papillomata appealed on the 
mucosa of the colostomized bowel wheie the colostom} \\as done to deciease 
the bleeding in a neailv exsanguinated patient who had multiple pajiillomata in 
the ampulla of the lectum The stuicluie of these new tumoi s is shown 
in Fig 12 

The micioscopic appeal ance of these papillomata of the laige bowel >'aries 
m some degree dependent on then attachment to the mucosa of the bowel 

In the pedun- 
culated papil- 
lomata theie 
IS found a 
mai ked con- 
nectue-tissue 
f 1 amew^ o rk 
containing 
blood-\essels, 
fibi oblasts, 
some muscle 
cells w'an- 
dei mg cells 

0 f different 
t V p e s and 

1 0 u 11 d-cell 
a c c u m ula- 
tions of van- 
ing degiee 
In this con- 
nective-tissue 
]i e cl 1 c 1 e no 
g 1 a n u 1 a - 
tion tissue is 
seen The 

connective-tissue stioma blanches and lebianches to the finest lamification of 
the papillai) outgioivths at the penpheiy of the tumoi Neai the base of 
attachment the epithelium takes on a moie oi less glandulai appeal ance with 
acinus foimation Some of the glands aie dilated the epithelium is low and 
small nuclei aie piesent in the base of the cells Cvst foimation is occasion- 
alh seen (Figs 9 and 10, Case V) Faithei to the peiipheiv of the tumoi the 
epithelium takes on a diffeient charactei in that the cells aie columnar cvith 
lathei deal protoplasm wuth elongated basal nuclei There are usually main 
goblet cells to be seen In the papillai} piojections of the tumor the epithe- 
lium is higher the nuclei aie usually multiple, aie inclined to be hyper- 
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chiomalic and mitoses aie not mfiecpenth seen Tlie liasement memlnane 
howcvei , IS cxenwheic int.iet and except at the ])eii]ihen of tlie tumor tlie 
musculans mucosa is easih seen and is intact 

In the moic tommon t}pe of jiapillomata where the attathmcnt is sessile 
the papillai} stiuctuie of the tumoi seems to spiing fiom the muco‘^a of the 
howel and the jiapillar} piojections take the place of the noimal mucosa 
1 leie and theie, miniatuie connective-tissue jiedicles lun into the ma>s. making 
<i fine leticulai stioma containing hlood-\essels. fihi oblasts, and wandering 
cells The adenomatous featuie of the mucosa is moie in the backgiound. 
but the charactei of the epithelium covering the papillar\ piojections coiie- 
spond to the descnjjtion given foi the pedunculated t\pe 

The 1 elation of adenomata of the bowel to jiajiillomata seems to he \ei\ 
close Not only aie simple adenomatous stiuctures found in most papillo- 
mata, but chaiacteiistic cystic degenciation of the adenomatous stiuctuie is 
also ohseued (Fig to) Some tumois ha\e been obsened wdieie ceitain 
jioitions aie wdiolly adenomatous and othei poitions of the same tumoi take 
a pa])illomatous stiuctuie (Fig 13) Giossh, adenoma wdiich aie usuall} 
jiedunculated (Fig i) ma} have a smooth surface 01 ma} he fincl\ lohulated 
like jiajiilloma, 111 which e\ent it is difficult to foietell the exact micioscopic 
])ictuie Inflammaton pol^jis haMiig the apjieaiance oi pedunculated ade- 
noma may aiise fiom the chionic iilceiatne piocesses m the laige how'el. 
w'hich micioscopicall} ha\e no epitheli.il co\eiing and consist of gianukition 
tissue and fihi oblasts along wnth a iich cellulai exudate l^edunculated 
.idenoma aie ohseived wheie micioscojncalh the adenomatous stiuctuie is 
.ilmost entiiely lost and in wduch the jiioducts of mfl.immation <11 e the jiie- 
dominant pictuie (Fig 3) 1 hese cai\ing clinical and micioscopic pictures 

suggest ^ely stiongh the possible influence of inflammation in the foim.ition 
of this class of tumois in the large howel In this connection it should he 
stated that Doctois Belleh and Milton' h.nc lej^oited finding Bilhai/ia 
ll.cmatohia in adenomata of the lectum Ball cites a case wheic the o\a of 
the oxMuis \eimiculans wcie found m the sulist.ince <'f ,i ji.ijallomatous 
tumoi of the howel 

Rilafioii of Papilloimiia of the L(vqc Howil to Caicinoma — The con- 
sideialion of these tumois as jiotenti.illc malignant 01 ,is pic-i.uuc lous 
giowths oflcis I chance loi consuleiahle sjiecul.ition 

(}ucnu and Landed, who wiotc the fust impoitant monogr.iph on ihe^c 
tumois slate that ihcw aie all Ujics of “ cjiilhehome c\ hndi kjucs ’ .md coirc- 
spond to the slowh glowing c])ithchom.i of the f.ice in old i)eo])lc line 
base then contention on the f.ict lh.it at the ])eiiphei\ of the jnjallarc 
"tnutuies the cells ha\e multiple Inpcuhromatic dcejih ^taming mu lei with 
few goblet cells .md coiiespond to the ctlL '•cen in jiajiillarv earner <if 
the 111 turn 

Goeliel slate'' that the m.dignanix does not take jilice in the ptiijdicri 
ot the tumoi hut at the base aiul desmlus \ci\ circfulh two whuh 

had the ajipeuanie of hungn ]ii]ullomiia of the rn turn Imt whuh on 
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microscopic examination revealed the basement membrane broken and pene- 
tiated by epithelial elements invading the submucosa m one small portion of 
the tumoi He collected 57 cases from the bteiature up to 1914, of which 
he believes 8 were malignant, including both of his own He states all 
papillomata of the large bowel should be legaided with suspicion as to 
their malignancy 

Mummary, m his text-book of 1923, reported one case of papillomata of 



Fig 4 — Case I Filling defect due to'papilloma of descending colon 


the rectum 
and sigmoid 
and states 
that all ade- 
nomata of the 
large bowel 
e ve ntually 
take on a 
malignant 
change (Fig 

14) 

Practically 
all writers on 
this subject 
regard papil- 
lomata of the 
large bowel 
with more or 
less suspicion 
as to their 
p re-cancerous 
nature Some 
regard every 
such tumor as 
one which if 
not malignant 
at the time of 


examination will eventually become so Others simply speak of these tumors 
as potentially malignant 


It has been possible for us to study nine tumors of the laige bowel which 
we believe should be classified as papillomata or adeno-papillomata Eight of 
these patients were examined by us or were under our care, so that a historv 
of the lesion, numerous clinical examinations of the tumor in situ, as well 
as the material for histological study, were available for diagnostic purposes 
Histological study alone was possible in one additional tumor of this type 
Appended to the aiticle are the histones and results of histological examina- 
tion of the tumors, as well as the treatment employed The question of the 
malignancy or pre-cancerous nature of these tumoi s was constantly in mind 
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Wink- flcc])l} staining h>pcr-chroniatic nuclei undergoing occasional mitosis 
arc finding' in a benign tumor that .11 e susjncious of m.ilignanc} . thc\ arc 
changes not uncominonl\ found in rapidh growing ejnthehal tumots While 
such nncioscopic changes arc not to be neglected in weiglnng the cridcncc 
as to the malignancy of the tumor, it seems of much greater inipoitance to 
obscr\c the regular airangeinent and form of the epithelial cells on the ba'C- 
ment membrane wdnch c\ei} where picsents an unbroken continuity m a 
benign tumoi In other 
wolds, the infiltrative 
charactci of the tumor T' 

IS of the gieatcst signifi- 
cance in the micioscojiic 
study of a malignant 
tumoi ( I^'igs 14-17) 

Coigdcd with this, and of 
almost equal imiiortance, 

IS the gloss jiathologual 
appeal ante and “ feel ” 
of the tumoi as well as 
the clinical history of its 
giowth J'hcse aie the 
eiitciia we ha\c used in 
the diagnosis of the be- 
m,iliiinaiu\ 


nign,nH\ 01 
of the tumoi 
]ncc(s of these 


S^in all 



tumors 

aic not surficiont in them- 
sehes to allow jnojici 
liistolognal stiidc to be 
made but scttioiis must 
be studied which urn 

tlitiiiirrli f ^ ** — J T^MUrth iTiu'tnmjMific'itio i nf (ctoifrtM 

IIK 01 UK* pTpillnr n nf d< trrdiTir t oUin Itminr t iV inj plTCt of tu> m tl 

tumoi and Us attachments o.’u ac pd cMnm, 

In eoiisidermu oni c.iscs the clinic. il suspuion of malign.mcc w.is nlwacs 
cnh.niccd wluie the tumor was hnzh in the iccium 01 lartje bowel aiifl w.is 
tin ic tote not atccssiblc to naljiation 01 to tbe helpful “ feel of the tumoi 
iinss In this t\pt (U tuiiKM the lesion w.is nsnalh ot lonj^ti standing The 
an emi.i of the p lUent was more marked and the filling defect cm fiuoiovv.np\ 
midi the diagnosis of launioma most proIribU In t.iscs I and II the abo\c 
findings Will .dl piesent .and tin. picsnnqitui. diagnosis of malign. mc\ was 
niadt In t ase 1 where ih<* filling <leica i Fig 4) w.is jusi below tin spltnn 
ik \nu u was bareU p'txvifip* ^o feet a ditierinn m ifinsisttnri m th.’t pi'-riji'ni 
vif tlu bowel iHciqaeil b\ tfic tumor as «.om]Hrt<l to jiortioii' oi ibt bowO 
U'oM and below it '1 be inmor-bcarmg i-orimn of ?be boetl was resected 
in this p>tje,,. i.n a three-stage Mikulic-* i-nKcdurc and a najalloma rcarh 
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encchng the bowel attached l>y a htoad base on tite a.de of the mesenteric 
attachment was found Many sections of this tumor (Figs 3, 6 and 7I show 
Its benign chaiactei The tumor is formed bj eiongalion of the mucous 

n embrane into papillary st.uctu.es although a slight degree of adenomatous 
changes are found in some areas (Fig 5) 

With some mmoi variations the history and findings m one other tumor 
m this location presented the same picture and no evidence of malignanc\ was 

found (Case 

H) 

Anothei 
patient 
(Case III), 
with a tumor 
m the am- 
pulla of the 
rectum 
which had a 
hi oad attach- 
ment and no 
evidence of 
deeji fixation 
of tumor to 
bowel wall, 
presents 
clinical his- 
tory and 
.ippeai a nee 


Jr ^ ^ * 

ffi ^ 


' ' k' 

f i y. 



V ^ A 

|oCO,o; 







Tig 


/ ‘ 

' “c'LTa”'" 


of a benign 
p apill 0 m a 
and It is be- 
ing tieated 


of tbrerr 'rge^t'-rr' "r -- -f™' =aoh 

movement It ^was Lrefore exception, piotruded at bowel 
characteristics of the tumor In\"ll biVone Te hin” 

vas not ulcerated and Inrl a *. r ’ ^ tumoi was soft and spongv, 
sented ..„ e .deuce "f .mil””' on the mucosa wh.cl. pr’e: 

n) Ouh o..e o these u™ ” fF'S 

ll.e ..„croscop,c p.c tur bo „« Ped„..c„la.ed (F.g 8) I„ these pal.eufs 

.er of the tumor" Tile lie, u „fLm " 

while hvper-chromat.c and n..tot,c , “ eve.jwhere preserved and 

.nmtratue character.st.es o1“7fS -- - 

this statement mpcrpnfpri „ v & 9 ana lo) ihe exception to 

piesented a ver> interesting problem fCasp VTTi a 

&ixt\ -three, who had Iipp^ rv,v ^ r “ • '-^ase VII) A woman 

had been operated upon for bleeding hemorrhoids two 
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\fais ])5c\i(ms to the picscnl oh'^cnation had 1)ccn hlcedini,^ fiom the lectuni 
foi si\ months and had snlfered some shaij) sticking," ]).im m the icctnm 
]hoi)s\ liad l)cen peifoimcd on the Inmoi mass situated jnst aho\e the muco- 
tnlaneons line, which showed a heni"n papilloma miciostopicalh Tins 
Inmoi neail\ ciuiulcd the lectnm and was soft and mIIohs m chaiactc 
e\(c]jt 111 OIK aiea ahrml the si/e of a 50-cent jiiece, wheie ihcie was mdina- 
lion and fixation of the tnmoi hnt no nleeiation (Fig 15) A Inojisc of the 
tinnoi at this point of mdmation show-ed a eaicmoma mfiltiatmg the snh- 


nnuosa (Fig 
17) Due to 
the an.emia 
w e a n c s s . 
and age of 
the jiatieiit, 
,i ])osteiioi 
leseition of 
the lectnm 
w as ]i e 1 - 
foimed, ic- 
moMiig the 
I) o w el w’cll 
,i 1) o \ e t h e 
tnmoi mass 
nuindmg the 
i it and le\a- 
toi nnisiles 
sni 1 minding 
the h o w e 1 
Seitions m- 
Dudmg the 
whole thuk- 



howel 0\ ei ‘ < I ’ i\ t t s » ,ro: 1 1 m Ou ]) iji U j)!)''* io!i I/*' t 'll inmur 


the Mift ]' pnllomatou'. aiea of the tnmoi showed m most jilaecs. a iKingn 
p i] )iliom itoiis ‘•tiiutnie withom m\a*'ion ot the havement memhiane (Fig 
i(») In nun\ ^cctimiv eNammed ot iln. suit ])apillom.atons purtion uf »h( 
tnmm the lelF piesentcd IniKi-tlnom.'tic and mcasiun.dk duiding muki 
inn tluu w.isnonn ision of ihc Iristnieni memhrane Win thei the tnmm w.is 
nnlignmt Hum the siait with ]* p'lllmn itmis meigrowih on tlu suiim m 
tin vmimmdmg Imwil .is ] htluM n was or wlutiui n icjne-ents du larh 
mihgnmt digeiuiition m' i ]>>iiillom.i 1- not t ‘sn m r]^cldt 1 iu ( him d 
appi. o nui and ‘ uel m ilv.s mmor madt du jauhahk diagnu-’- of caic- 
num I u isonihlt md h- luu ilu liiop-\ oi du n’<hir.iit d ot 1 1 1 It 00 In -^i- 


' i.H \ m s i\ !n<' thrit 
1 1 d W !s U \ 's pik 


ui’i d . I lU" \ d «o il I 1' iwt 1 m a hu h this tmo .v 


n: 
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The lemaining mstance of papilloma of the bowel is questionable in that 
an examination of the patient, the only child in this series of patients, was 
not possible Several large fiagments of tumor material, regular in outline, 
but with a finely lobular surface, were the only evidence available for exami- 
nation The tumor masses had been passed spontaneously The examination 
of this tumoi microscopically (Fig 13), showed both adenomatous and 
papillomatous areas, which weie benign in appearance as far as the specimens 
examined allowed one to say 

To summarize, we behe\e that where adequate clinical and microscopic 

examination of a papillary tumor 



of the large bowel is not possible 
to obtain, they should be radi- 
call}' removed, resecting, if neces- 
sarj^ the bowel m which the 
tumoi IS situated If there are 
evidences of induration to palpa- 
tion or microscopic evidence of 
bi eakmg through basement mem- 
brane, tumor should be regarded 
as a carcinoma and radically 
tieated as such If, on the other 
hand, clinical evidence shows a 
soft, non-indurated tumor, fair 
presumption is that tumor is 
benign and should be treated 


by local removal Microscopic 


, examination is impoitant, but 


Fig 8 — Case V Gross appearance of pedunculated 
viUous tumor of rectum 


should be weighed with the clini- 
cal examination of tumor 


Tieatment — The treatment of papillomata, which are regarded with sus- 
picion as to their malignancy, should involve the same surgical principles used 
m treatment for carcinoma of the large bowel, namely, wide removal of the 
bowel m which the tumor lies, including the lymphatics which dram that 
portion of the bowel 

In the benign papillomata of the lower rectum the tumor may be prolapsed 
through the anus, the healthy mucosa around the base of the tumor picked 
up by Albs forceps and an excision of the tumor carried out through healthv 
mucosa and submucosa The defect m the mucosa made by such removal 
of the tumor may be partially closed by suture or allowed to granulate 

When benign papillomata he above the point where they may be prolapsed 
through the anus the problem is harder We have elected to treat such 
tumors bv fulguration or actual cauterization through the proctoscope This 
requires some special instrumentation and several sessions of treatment, but 
can be successfully done with a thorough cauterization of the base of attach- 
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menl of the tumor One of the ca‘^c<^ reported t Ca'^e Ilf) of thi'^ nature 
W'c ha\e not rejjoited “^exeial other tumor*' ^vh]ch m appearance corre‘^ponded 
to papillomata In lea^on of their lobular ea^h bleedme; mrface because no 
adequate miciO'^copK examination na*^ possible Tieatment In fulguration 
and cauteri/ation adds the element of .icute inflammation to tumor f^rontb 
which has ^ome theoretical disadxantage*' The alternatne, howexei of 
making a jiosteiior ap]woach to the ampulla of the icctum and opening the 
bowel into what h.is c\er} appeal ance of a benign tumoi does not appeal to 
me, e\en though adequ.ite micmscopic examination is lacking 

CONCLUSIONS 

( 1 ) Benign papillomatous tumors of the laige bow*el are piohabh moie 
common than the hteratuie would indicate 

(2) Theie is a close lelationship betw'ccn adenoma and papilloma of the 
laige bowel Most papillomata ha\e adenomatous constituents, some of 
which ma\ he cvstic 

(3) The lelation of the origin of these benign epithelial tumors to 
inflammation is suggested 

(4) I'’apillom,it.i of the laige bowel should be legarded as pie-cancerous 
lesions and iemo\ed 01 deslio\ed 

(:;) The diagnosis of malignant changes m pajiillomata of the large howel 
should be made In clinical appeal ance and “feel ’ of the tumoi as well as 
h\ the mflltiatne chaiacteristics of the tumoi microscopicallx 

(6) PiohahK less than 25 pci cent of papillomata of the laige bowel 
aic malignant at the time of their obsenation 


ULPOUT 01 c \si:s 


pTpilloin M.T Inch in llic rtcUini nl the rcclo-signiouial junction nr ricscciuiniR colon 
Ca*-! 1 — Mis M 1 laitcrcd PrcshAltnan Hospil il, I\l)rnar\ 10 19’} ice 

fiflA-siMn Rcfciiid h\ Doctor Alim 

Piisuit coinpl.nnt I'or the pi't Ihret weeks tlic patient has hatl a hloi)d\ di irrhaa 
It whicii time slic his hid ihdonnn.d distress mid cr.anips and marked urfiencA to pi 
to stool \t tach bowel imnciiKiit a fi w t ihlesjmonsfnl nt hricht red blood were pissed 
md oeiisiondh daik elottid blood would he c\pelUd Dunne the da\ there vis 
dtsiu to CO to st0.1I d'oul e\er\ filtieu inmutes hut at mcht tmu the iirctiitc w is 

inuth less Ilu puseiit ittiek Ikk m m I mu ir\ 1024 hut latch the hh edme has 

iHionu nnuh mote promsi md three dus ilnre was ,i se\ere heniorrhip durum 
wlmh tmu o\ei a jimt ol blood was lost 7 !u idood it tins tune was hricht nd and 
ftei from e lots 

1 I't hi'ti'iA Ilu p itu I’t ha' hid Idu'" suuil u itt lel s ot lu in irrh ice withn the 
list t\ 1 Mils eonnn<„ ihoat 'i\ month' .jitit md 1 ol nc thru to sjs vuK -jt j j,nu 
I uh ttul in\mc tl 1 ' oiu smi’p'uiu' md m tin p nod m nnu'sr,,) mfros-o,,!t 

Mood lume il'sint tiom tin st,.,K lJ,j ]> nod 'It ho lue'.n- i icm i ' . 

lo’i'tip'.lid m.i his loni’d 11 luns^.ie •<, uunt lu- h w, h h\ ir<<i,. • couir o s.,, 
•s .Mi.hh to 'o wh.tlu- w. da h j.t'.’t 1 'hi did * ’ pt e e holm 
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histoo of disability in icspii ltor^, cardio-vabciilai , oi guiito-uiinaij tracts is absent 
There have been no nicer symptoms She has lost no r\ eight 

Physical examination rcreals a well-nourished, well-de\ eloped woman, not acutely 
ill Slight pallor of the conjunctiva and buccal mucosa but no suggestion of jaundice 
Regional examination is negative, except in abdomen where there is a generahred ten- 
deiness, especially along the descending colon There is a spot of maiked tenderness 
midway between iliac crest and costal margin on the left side Rectal examination There 
is a small fibrous polyp at the mucocutaneous line but otherwise digital examination is 

negatne and 
p 1 o ctoscopic 
examination of 
the recto- 
sigmoidal junc- 
tion re\eals .i 
normal bowel 
Vaginal exaini- 
nation is 
negatu e 

Fluoroscopy 
of the colon 
February 12 
I 1924 Barium 
entered rcadih, 
filling the colon 
A easily as high 
as the upper 
end of the de- 
scending por- 
tion Here 
there w' a s a 
definite irregu- 
larity consist- 
ing of a con- 
s 1 d e r a b 1 e 
constriction of 
the lumen for a 
distance of per- 
haps an inch 
This finding 

Fig 9 — Case V Magnification seven diameters of a section show mg c\quisite remained COll- 
papillary arrangement of the tumor At A are shown some dilated acinous structures cf nnf thrniltrll- 
resembling those found in pure adenoma ^ “ 

out the entire 

examination Immediately above and below' tins point there was an excellent filling of the 
colon and elsewhere the colon was w'ell filled Films depict the findings noted on 
fliioi oscopic examination (Fig 4), and show’ an niegular super-imposable filling defect 
just below the splenic flexure 

Films taken later show' no definite retention in the colon above this defect 
Reexamination February 14 show’s the same defect m the same position and of the 
same type as on precious examination Findings are compatible with the filling defect 
from carcinoma 

Stool examination made on numcious occasions show’ed blood but very little mucus 
and no pus Diagnosis was probable carcinoma of the descending colon, although a 
benign neoplasm was considered possible due to the history extending over tw'o years, 
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tiu iliMiuc nl luIk'ii the .ili'^ciicc of oli'-tnictinii ni tilt Ixjwti iiul lilt ah^tnct ol 
Jills 111 llu l)o\\<l mo\ttntnt 

OjKr.itinii rtbru ir\ i 6 19.24 Etlur .mtsilusia f.tit rtetus incision Dc-cciulinn 
toloii ironi sjilinit fli \urt to ‘-mnioid jiiljiattd No Itimoi mass ua'- made out 
1 cdiiij' snri ih.il llit persisttnt filliiiK <ltf(tt m X-r'i\ was not dnt to -spasm tht sjiltnit 
flt'iin iiid d(sctndmp colon was mohiii 7 cd I)\ dnision ol llit Literal pmtoneal attacli- 
iiKiils ind tilt liowtl was dtlutrtd into the wound where it could he inspected and 
jiiljittid more tisih '\houl four mclus htlow the splenic flexure a sliplit increase m the 
hulk ol till intestine was felt i-- if some soil mass were piesent within the lumen ot the 
howel liiis w IS not aide to he milked downward or backward and was. theiefore 
Kp.iided IS the 
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the large bowel The consistency was soft and spongy but somewhat more firm than 
the surrounding normal mucosa It is easily movable and did not seem to involve 
the musculat or seious coats Ihere were two remaining areas of tumor growth ver> 
near to the tumor just described, but which Ind separate points of attachment to the 
mucosa of the bowel The color of the grow'th was red 

Micioscopic examination of the tissue from several different portions of the tumor, 
including the complete thickness of the bowel wall, icvcalcd a benign papilloma (Figs 
5, 6 and 7) The epithelium was grcatlv elongated into papillary extensions, m each 
of which w'as a connective-tissue stroma containing capillaries, fibroblasts, and wandering 
cells The connective-tissue stroma 111 some places formed a miniature pedicle which 
extended into the epithelial mass of the tumor At the base of these small pedicles 

w'ere louiul-cell accumulations and in 
several places areas of adenomatous 
tissue with acinous formation The 
cells lining the acini were low' wath 
small nuclei at the base of the cells 
Ha pci chromatic or mitotic nuclei w'cre 
not seen The epithelium covering the 
delicate papillara projections of Ingh 
columnar cells in which w'ere seen 
numerous goblet cells The nuclei 
w'crc elongated deeplj staining and 
situated at the base of the cells In 
mans areas the cells contained tw'o or 
three nuclei of regular elongated 
shape The basement membrane w'as 
c\er3 where intact and the musculans 
mucosa w is w'cll defined and intact 
except in the fine papillary projections 
of the tumor The submucosa and 
musculans under the tumor was un- 
changed and not to be distinguished 
from normal bowel w'all Microscopic 
sections of the mesenteric glands 
sliow'ed no pathological changes 
Fic II Case iv^ ^Gross^sp^imen of papilloma 'j'he diagnosis was benign papil- 

loma of the descending colon 

April, 1925 The patient is well Has no complaints The fecal fistula has been 
closed for ten months 

Case II — N E, male, age thirtj -eight Entered Cook County Hospital, April 7, 
1924, complaining of bleeding of bright red blood from the rectum, w'eakness, shortness 
of breath, and inability to work 

Past History The bleeding has been present for one and one-half years and was 
thought to be due to hemorrhoids, which w'cre removed nine months ago W'lth only 
temporary relief He has lost no w'Cight His color has been very ansemic, his skin 
and mucosa being almost transparent He has been constipated and has some tenesmus 
at stool He has had no pain Denies venereal diseases Wife has two children living 
and well No miscarriages 

Examination revealed a w'ell-nourished but very an-emic patient General physical 
examination w'as negative except for a barely palpable spleen Urine negative Blood 
Wassermann negative Blood H emoglobm 28 per cent , red blood-cells 3,000,000 
Stool examination negative except for blood Fluoroscopy of colon was negative for 
pathological changes Digital rectal examination w'as negative except for bright blood 
on the examining finger 
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A proctoscopic examination, including the region 22 cm from the anus, revealed 
at a point 12 cm from the anus a bleeding surface which aftei application of adrenalin 
could be seen to consist of seveial finely lobulated papillary structures about cm 
m height with a sessile attachment to the mucosa These appeared to snap into view 
over the end of the proctoscope which led us to believe that they had a slightly indurated 
consistency The area of the bowel involved was about 2 to 4 cm long A probable 
diagnosis of carcinoma of the rectum was made and colostomy was advised 

At exploratory operation, the rectum at the peritoneal reflection was soft and 
unchanged m external characteristics, but an indefinite small mass was thought to be 
felt m the bowel There was no glandular involvement The picture from the abdominal 
side was not 


that of cai- 
c 1 n 0 m a 01 
diverticulitis 
A colostomy 
without divid- 
ing the bowel 
was done 

Following 
the operation 
i/io per cent 
silver nitrate 
five-muiute re- 
tention enemas 
were given 
daily per lec- 
t u m The 
h em 0 r rhage 
ceased and the 
welfare of the 
patient 1 m- 
proved in eveiy 
way FIis blood 
picture g r a d- 
ually returned 
to normal and 
he urged that 
his colostomy 
be closed 
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Fig 12 Case II Magnification sixty diameters of small papillomatous tumor 
occurring on mucosa of colostomized bowel showing intact muscularis mucosa round- 
Repeated 1 infiltration in connective-tissue base and branching papillary projections, covered 
with columnar epithelium rich m goblet cells 

procto s CO pic 

examinations during the succeeding ten months showed a bleeding surface but a 
gradual recession of the papillary tumors, until finally no tumor was visible and 
the surface of the bowel was practically normal We have no explanation to make 
for this phenomenon Still feeling that a carcinoma might be present wdiere these 
papillomata w'ere, pieces of tissue were removed from the bow^el wall through the 
proctoscope, but no tumor tissue was seen In the beginning of 1925, several elevated 
papillary masses wuth sessile attachment of about cm in diameter appeared on the 
mucosa of the colostomized bow^el These were excised and a microscopic study of them 
show's an elevated epithelial covering wath papillary elongations, the epithelial cells of 
W'hich are columnar, with w'ell-stained basal nuclei The basement membrane is intact 
(Fig 12) There is no particuar evidence of round-cell or polymorphonuclear exudate 
at the base of, or m the tumor itself It appears that the mucosa of the colostomized 
bow'el w'as involved by the same type of papillarj' epithelial tumor grow'th that affected 
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the ampulla of the rectum Aftei excision of these tumors they did not recur in the 
few weeks that the bowel was open to inspection 

Yielding to the constant plea of the patient that the colostomi lie closed, this was 
done in the latter part of Marcli, 1925 Wlnt the future of tins piient w-ill he is 
pioblematical It seems to me proper, however, to include tins unusual case in the list 
of papillomata of the large bowel 

Papillomata in the ampulla and lower lectum 

CAsr III— R McC, male, age foiti -eight Entered Presbyterian Hosp.tal, klarch 7 
1925 Referied by Doctor Stevens, comphining of blood in stools and distress in 

lower abdomen 
Patient 
states that 
about t w’ o 
m o n t h s ago 
be began to 
h .1 a e an un- 

coinfortab 1 e 

feeling m his 
low’cr abdomen, 
just below the 
navel in the 
midline The 
distress is more 
like a burning 
sensation than 
a pain The 
distress is not 
affected ba eat- 
ing or ba bowel 
movements 
About three 
aveeks ago the 
patient noticed 
consid e rable 
blood in his 
stool The 
blood avas very 
d a 1 k The 
patient states 

he has not noted it in his stools since From the time he noted this blood his stools 
have been lather mushy in character and broavn in color He states he has no distress 
on boavel movements His general health is good He has lost no aveight 

A general examination of the patient avas essentially negative as far as pathological 
processes were concerned with the exception of the proctoscopic examination 1 ivelve 
centimetres from the anus a finely lobulated bright red tumor mass, consisting of several 
coarse lobes, was attached by a broad base to the right anterior aspect of the ampulla of 
the rectum Part of the attachment was on a prominent valve of Huston, and the remainder 
of the attachment ran behind the valve and required considerable air dilatation to reveal 
It The tumor was about the size of an English walnut and was partiallj' hidden by the 
prominent valve mentioned It was freely movable and could be prolapsed for an inch 
when grasped bv a fine forceps The surface was not ulcerated and there was no evidence 
of indurated fixation of the tumor to the bowel wall 

The appearance of the tumor and the clinical history was that of a benign papilloma 
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A biopsy of the tuinoi liad been performed before the patient entered the hospital An 
examination of these sections, ivhich did not include the attachment of the tumoi to 
the bowel, showed typical papillary projections, with a fine stroma of connective tissue 
containing thm-walled blood-vessels, wandering cells and occasional round cells T e 
epithelium covering the papillary stalks was columnar, with well staining often multiple 
long nuclei Mitoses were rare Goblet cells were rather numerous While the micro- 
scopic examination of the tissue was not conclusive because only a small portion of the 
tumor was examined, the clinical history and physical characteristics of the tumor 

indicated 1 1 s 
bemgnancy 

T) catment 
— Fulguration 
of the tumor m 
several sessions 
was elected as 
the most con- 
scivative treat- 
m e n t, as the 
tumor had 
every appeal - 
ance of being 
benign This 
treatment is 
now being car- 
ried out 

Cast. IV — 

Mis F M 

age forty-three 
Referred by 
Dr R C 

Brown Patient 
has had marked 
bleeding from 
the rectum 
associated with 
protiusion of a 
soft mass at 
bowel m 0 V e- 
ment for several years 



X*-: 


Fig 14 — Early rmlignant degeneration of simple adenoma of the rectum, showing 
infiltrative characteristics with penetration of basement membrane 


She had always thought she had hemorrhoids There weie 
no general symptoms or complaints except constipation The general examination 
of the patient was essentially negatne Rectal examination revealed a soft, easily 
bleeding tumor mass about the size of a hui’s egg, red m color, with a coarse lobulai 
conlour and a finely lobulatcd suiface It was attached by a bioad base about one inch 
III diameter to the light anterior portion of the 1 octal mucosa just above the muco- 
cutaneous line There was no induration at the base of attachment (Fig n 
— Gloss specimen) 

Under per cent novocain anesthesia the tumor was removed by cautery, removing 
noimal mucosa and sub-mucosa around the tumor 

The microscopic examination of tissue from several portions of the tumor, including 
the base of attachment confirmed the clinical diagnosis In seicial places there were 
small conncctne-tissue projections into the tumor mass which contained thm-w ailed 
blood-icsscls and wandering cells There were also widespread accumulations of round 
cells This louncl-cdl accumulation was verj marked in some places in the tumor and 

12o 



VERNON C DAVID 


could be regarded as a chronic inflammatory change The epithelial covering of the 
tumor consisted of columnar cells which contained elongated nuclei Most of the nuclei 
were stained deeply hut in some areas of the tumor the nuclei were vacuolated There 
were occasional goblet cells scattered throughout the epithelium Tlie basement mem- 
brane was everywhere intact and there were no infiltrative changes in the tumor grossly 
or microscopicallj 

At the point of attachment of the tumor to the bowel waall there were some adeno- 
matous stiuctuies consisting of acini lined w’lth columnar epithelium and haaing the 
appearance of the acinous stnictuics found in adenoma of the bowel These structures 
were, howeier onlv occasional and did not picdonnnate in anv of the sections studied 

Tlie diagnosis 
w' a s a d e n o- 
papilloma of 
tlic rectum 

Case V — 
R T , male, 
age fifty-fne 
Dr D W 

Graham’s pa- 
tient Entered 
Presb> teriaii 
Hospital Feb- 
ruari 24, 1920 
comphining of 
a protruding 
mass from tlie 
rectum , bleed- 
ing from icc- 
tuin pain ni 

lumbar region 
Rectal com- 
plaint has been 

Trc 15 — Case VII Gross specimen of tumor of the rectum sho'vmc soft papillarj present one 
non mdui itcd tumor at A and a small area of carcinomatous indurated tissue at B ^ . 

year A mass 

which has constantly grown laiger has piolapsed at each bowel motement The mass 
has bled freely each tune and there is piactically ahvavs blood on the stools 
He has lost about 85 pounds in weight in one jeai 

Operation, February 15, 1920 The sphincter am w'as dilated wath the fingers 
A villous mass, about the size of a lemon, and attached by a pedicle to the right posterior 
wall of the anal canal, w'as delncred The pedicle w'as transfixed and the tumor cut away 
Grossly the tumor mass W'as soft and spongv red in color, wath no areas of indu- 
ration The many papillary projections w'cre striking because of the delicacy of their 

structure and unusual length The appearance justified the name of “villous tumor” 
The point of attachment to the mucosa was a pedicle about i cm in diameter w'hich 
appeared to be covered with normal mucosa of the bowel Figure 8 show's the size 
and shape of the tumor, but as the picture was taken five years aftei the removal of the 
tumor, the finer details of structure are lost Figure 9 show's the gioss villous character 
of the tumor 

Microscopically, the connective-tissue stroma was leiy marked at the point of 
attachment of the tumoi and this broke up into numerous branches re-dividing many 
times to form a framework for even the finest papillary projections There were present 
gland-Iike structures in the connective-tissue stroma lined with low columnar or flat 
epithelium The acini varied m size and in the height of the columnar cells lining them 
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Some were considerably dilated and cystic as are so commonly found in pure adenoma of 


the laree bowel (Fig lo) , 

The columnar epithelium covering the papillary projections coi responds in character 

to that described for the preceding specimens Theie were a few isolated accumulations 
of round cells m the tumor Nowhere was theie a tendency foi the tumor to infiltrate 


Diagnosis Benign pedunculated villous tumor 

The later history of this patient is not available 

Case VI -—W Y, male, age fifty Entered Presbyterian Hospital, June 14, 1920, 
complaining of bleeding from rectum, protrusion from rectum, iriitation of rectum 

Patient states he has had some rectal tiouble all his life His mother told him he 


had a hemor- 


rhoid at the 
time of his 
birth This has 
not annoyed him 
to any marked 
degree until 
about SIX years 
ago, when he 
noticed a pro- 
trusion from 
the rectum 
There had 
been some 
bleeding at 
various 1 n t e 1 - 
vals, mostly at 
the time of 
bowel move- 
m e n t The 
“ polypus ” has 
been getting 
larger and of 
late has an- 
il 0 y e d him 
considerably 
Rectal ex- 
amination re- 



Fig i6 — Case VII Magnification eight diameters of section through junction 
lobulated tumor of papd’omatous tissue and normal mucosa (A on Fig 14) shows papillary char- 
, . acter of the tumor with absence of infiltration 

mass about one 

inch in diameter, attached by a sessile base to the right anterior quadrant of the lower 
rectum There were also internal hemorrhoids in other quadrants of the rectum cotered 
with smooth mucosa The papillomatous tumor, as well as the hemorrhoids, were 
removed by cautery 

Grossly this tumor was about the size of a hickoiy nut with a flat sessile attachment 
to the mucosa The color was red, the consistency was soft and spongy The surface 
of the tumor was made up of several coarse lobules which, m turn, were finely lobulated 
There were no indurated areas in the tumor 

Microscopic examination showed the tumor taking the place of the normal mucosa 
of the bowel without any special pedicle, although there were projections of connectne 
tissue into the tumor at se\eral different places In the region of the muscularis mucosa 
there were numerous areas of round-cell infiltration There W'as no marked vascularity 
of the tumor In mam, the tumor w'as adenomatous, consisting of \arjmg sized acini 
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some with marked cystic degeneration In the i)criplier\ of the tumor there was a 
tendencj for papillary elongations, some of which branched and re-hranched Here the 
epithchum was higher, the nuclei were moie elongated and in sceeral places mitotic figures 
were seen There were very few goblet cells There was no microscopic eiidence of 
infiltration seen in this tumor Diagnosis Adcno-papilloma of the rectum 

Case VII — Mrs E G, age sixty-three Entered Presbvterian Hospital, September 
17, 1924 Referred bv Doctor Clark 

For the past six months the patient has noticed blood in her stools This was not 
ahvajs present during that period, but she sa\s she ne\er w'ent for more than a dav or so 
wathout seeing blood She thinks that wdien bleeding stopped her pain was more intense 

Pain IS de- 
scribed as a 
pressing pain, 
like pins and 
needles, and is 
much worse 
when patient 
sits down This 
has graduallj 
grow n w’ o r s e 
during the last 
( month and is 

: now' so marked 

‘ that she re- 

' mams standing 

w hen on the 
“ L ” or sur- 
face cars She 
has lost con- 
siderable weight 
and feels weak 
While the 
patient alwa\s 
enj oyed good 
health she has 
had a certain 
amount of uri- 
■' n a r j disturb- 

Tm 17 — Case V'll Magnification si\ty diameters of tissue taken from B Fig 14 ance For the 

shows infiltratne characteristics of the tumor Adeno-carcinoma 

last few tears 

patient has had to urinate ten or twelve times daily and often sits on the toilet for an hour 
or two at night Says she urinates often but passes only a few' drops at a time She was 
operated upon for hemorrhoids tw'o years ago, at which time she had considerable bleeding 
m the stool She was a pale, feeble old lady Blood-pressure 170 Hremoglobm 85 per 
cent , red blood-cells 4,400,000, w'hite blood-cells 6400 Pus m urine Heart lungs and 
abdominal examination negative No oedema of extremities 

Rectal examination revealed a tumor mass, consisting of soft spongi tissue, almost 
fills the low'er portion of the rectum At one portion in an area about one inch in 
diameter, there is an mduiated area in the mass w’hich feels like a malignant tumor 
B> inspection, the tumor which is visible through a speculum is soft and wa\y and has 
the tvpical appearance of a papilloma There is no pus or old blood in the rectum 

Before the patient came to the hospital a biopsv on the tumor had been done which 
showed benign papilloma Both Doctor Clark and I thought that the indurated character 
of one area in the tumor was ver\ suggestive of mahgnanci Another biopsj' w'as 
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therefore done, taking some of the indurated area, as well as some of the soft spongy 
portion The former showed an infiltrating carcinoma and the latter a benign papillary 
tumor without rupture of the basement membrane The patient was advised to have a 
resection of the rectum from below because the tumor was low and her general condition 
was such that it was thought she could not stand a more radical combined operation 

Under ether the rectum, levator muscles and fat was excised well above the tumor 
mass by a Kraske posterior operation and the healthy bowel was drawn down and 
attached to the skin She made a slow but uneventful recovery, has regained her 
normal weight, color, and at the present time has no evidence of recurrence 

The specimen consisting of the terminal six inches of the bowel, revealed when 
opened, a tumor mass beginning just above the muco-cutaneous line and involving the 
entire circumference of the bowel with the exception of a small area on the anterior 
wall The mass extended upward about two inches and was m most places red, soft and 
velvety, consisting of coarse lobules which in turn had a fine lobulated surface There 
was no ulcer crater or gross ulceration, but on the posterior surface of the bowel was an 
indurated area about one inch in diameter which was slightly raised above the level of 
the remainder of the tumor (Fig 15 — Gross specimen) The glands in the fat sur- 
lounding the tumor contained no carcinoma Sections were cut through the entire 
thickness of the bowel wall through the indurated area (B), and at two places (A) in 
the soft part of the tumor The tumor m the indurated area showed typical infiltrating 
adeno-carcinoma involving the muscularis and extending laterally under the mucosa 
(Fig 17) In the soft tumor areas the microscopic picture was much like that described 
an the benign papillomatous lesions, except that mitoses were rather common as were 
hyper-chromatism of the nuclei (Fig 16) Whether this tumor was malignant from its 
inception, as I believe, or whether we had a benign papilloma undergoing malignant 
degeneration is difficult to say The clinical picture, however, determined the diagnosis 
of malignancy in face of contiary microscopic evidence 

Case VIII — Male, age sixty Came to Cook County Hospital for treatment of 
chronic myocarditis 

He was referred from a medical ward because of a protrusion and bleeding of 
bright red blood from the rectum 

Rectal examination revealed a round globular tumor mass about one inch m 
diameter situated on the mucosa of the anterior wall of the rectum, just above the muco- 
cutaneous line This tumor was red in color, consisting of several coarse lobules which 
in turn were finely lobulated The tumor was soft and spongy and had no induration at 
its base It was removed under local ansesthesia by cautery, going well outside the tumor 
through the normal mucosa and beneath the tumor into the sub-mucosa The patient 
made an uneventful recovery 

Microscopic examination of the tissue showed the tumor taking the place of the 
normal mucosa of the bowel Only a slight amount of connective-tissue stroma was 
present in the tumor Muscularis mucosa was everywhere intact and occasionally was 
elevated and ran into the tumor lobules as part of the connective-tissue stroma which 
was very fine and contained round-cell accumulations and thin-walled blood-vessels The 
epithelium of the tumor was of both adenomatous and papillary types The adenoma con- 
sisted of acini in the connective-tissue stroma with columnar cells containing basal nuclei 
There were numerous goblet cells present in the epithelium Other portions of the tumor 
consisted mainly of papillary projections with a sparse connective-tissue stroma covered 
with high columnar cells with basal nuclei The muscularis mucosa was everywhere 
intact and there was no infiltrative characteristics seen in the tumor The diagnosis is 
adeno-papilloma of the rectum 

Case IX— Consists of material passed at bowel movement by a child There was 
no history of the patient av^ailable 

The material consisted of three globular, finely lobulated tumor masses, without 
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pedicles, var>ing in si7c from to cm in diameter The\ were soft and spongy 
and nowhere ulcerated In color thej were bright red 

The microscopic examination showed tumor tissue consisting of a connective-tissue 
stroma containing manj blood-\cssels, round-cell accumulations and w'andenng cells 
In this stroma w'crc tvpical adenomatous structures lined w’lth low columnar epithelium 
with basal nuclei There was little tendcnc\ to c\st formation In other areas there 
w'cre w'ell-defined elongated papiliarv projections co\cred w'lth columnar epithelium, 
w'lth long, w'cll-staimng basal nuclei A slight magnification of the microscopic slide 
showed the adenomatous and p.ipillarj structure of the tumor side bj side (Fig 13) 

This tumor is, I behe\e, an adeno-papilloma with spontaneous expulsion of tumor 
fragments The absence of a histor\ and pbvsical examination of the patient makes the 
diagnosis questionable 
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CARCINOMA OF THE BODY OF THE UTERUS* 

A STUDY OP FIFTY CASES AT THE MASSACHUSETTS GENEBAU HOSPITAL 

By Lincoln Davis, MD 

or Boston, Mass 


The cases upon which this report is based comprise all the microscopically 
proved cases of primary carcinoma of the body of the uterus which are 
recorded at the hospital between January i, I 9 I 4 > and January i, 1925! 

Carcinoma of the body of the uterus is a disease entity quite distinct 
from carcinoma of the cervix, histologically and clinically It is far less 


common than 
the latter 
Statistics 
f 1 o 111 the 
Mayo Clinic 
show the in- 
cidence of 
cancer of the 
body to be 
about one- 
thiid of that 
of cancer of 
the cei vix 
Norris’s^ fig- 
ures foi the 



TTniverSl tv ^ — Photomicrograph of adenocarcinoma of uterus showing secondary cellu- 

AJiiivcia [gj. differentiation Grade II Patient living and well three years after operation 

Hospital (Case E S , 249376 Spec 22-6-70 ) 

Philadelphia, are about the same Others place the relative incidence of 
fundus cancel very much lowei 

Carcinoma of the body of the uterus may be circumscribed or diffuse, but 
even in the advanced cases it rarely involves the cervical canal It usually 
takes the form of papillary or polypoid outgrowths into the endometrial 
cavity which cause definite though moderate enlargement of the uterus 
There is at the same time a tendency of the growth to invade the myometrium, 
the serosa may ultimately be reached with dissemination of the disease into 
the peritoneal cavity Ovaries and tubes are frequently secondarily involved 
The ovaries were involved in five of our cases ( lo per cent ) Accompanying 
myoma was found in eleven of our cases (21 per cent ) , this is about the pro- 
portion reported in other clinics 


* Read before the American Surgical Association. May 4 1925 
fFor the privilege of reporting these cases, grateful acknowledgment is made to 
the surgeons of the Hospital Staff 
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Adenomyoma is also found in association with adenocarcinoma, and some 
authorities consider it to be an etiological factor of some importance It was 
found but once in this series (Case W S , 212268, Fig 9) 

Ewing " recogni7es four types of carcinoma of the bod} 

1 Malignant adenoma — the most frecjuent type, in which there is giant 
reproduction of the uterine glands with little stroma 

2 Papillar} adenocarcinoma — characterized In polypoid outgrowths 

3 Ah eolai c.ii cinoma — 
a less common form in 
which the cells are packed 
m solid masses 

4 Adeno — acanthoma 
— a still rarer form m nhich 
squamous cells predomin- 
ate o\ ei the glandular type 

Theie was no case of 
the latter m this series, but 
theie neie many specimens 
exhibiting extiaordinary de- 
gices of metaplasia from 
glandulai epithehum to t\p- 
ical stiatified epithelium 
composed of squamous cells 
with epithelial pearls, etc 
Theie was one case of car- 
cinoma of the body in which 
the primal y gronth in the 
uteius was of the alveolar 
caicmoma tepe, at autops^ 
definite squamous-cell infil- 
tration of the retroperitoneal l}mph-nodes nas found (Case No 242065) 
Although the histogenesis of carcinoma remains uncertain, there undoubt- 
edly is an early stage of the disease when it is limited to the mucosa Ewing 
instances cases where curettmgs have shown carcinoma, and yet the extirpated 
uterus has shown no trace of the disease This may also be explained on 
the hypothesis of the malignant transformation of a uterine polyp which has 
been completely removed by the curette In this series there were two cases 
m which the curettmgs were reported as adenocarcinoma, and yet the uteri 
subsequently removed by operation showed no evidence of carcinoma These 
cases cannot, however, be claimed as proved, as the specimens of the curettmgs 
have unfortunately been lost, and were not therefore subject to a critical 
review by Dr H F Hartwell, the clinical pathologist, who has kindly gone 
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Fig 2 — Same specimen as Fig i showing squamous cel! 
epithelium at tip of papillarj process An example of meta- 
plasia (Spec 22 6-70 ) 
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over all the specimens These two inconclusive cases, therefoie, in which the 
patients are living and well, are not counted among the “ cures ” 

There have been no less than seven cases in which a uterine polyp was 
either present at the tune of entrance to the hospital, or had been removed 
previously The frequency of this condition suggests some etiological relation- 
ship, and certainly lends coloi to the hypothesis of the malignant degeneration 
of benign polyps 

That the type of cell plays an important part m the malignity of tumors 


has long been 
known, but 
the subj ect 
has been 
greatly ad- 
vanced m 
the case of 
the epithelial 
tumois by 
the recent re- 
seai dies o f 
MacCaity ’ 
and B coders ^ 
Mahle ® has 
studied the 
vast material 



of the Mayo 
Clinic m 


Fig 3 — High power photomicrograph of Fig 2 showing squamous epithelium 

(Spec 22-6-70 ) 


cancer of the body of the uterus, some i86 cases, with a view to grading 
the malignancy of the cases according to cellular differentiation His 
studies show a veiy direct lelationship of longevity to degiee of differentiation 

While other factors such as form and extent of growth, amount of myo- 
metrium invaded, involvement of lymph-nodes, duration of symptoms and 
general resistance of tissue, aie of importance in foimmg a prognosis, Mahle 
believes that “ taken as a whole, cellular differentiation appears to be the 
most impoitant factor ” 

Dr J. V Meigs studied the microscopic specimens of thirty-eight cases 
111 this series, fiom this viewpoint, without knowledge of the clinical histones 
He placed twenty-nine cases m Giade H, three cases m Giade HI, six cases 
in Grade IV, none m Grade I While the clinical results m this small number 
of cases were found to be m general conformity with Mahle’s deductions, 
theie have been some very striking exceptions Of the six cases in Grade 
IV — two aie In mg and well three and a half years (Case E S , 246011, Figs 
4 and 5) and two years, respectnely, after operation, and another (Case E S , 
221686, Fig 6) died of recurrence six years after operation, having enjoyed 
a peiiod of five jears of good health The other three succumbed rapidly to 
the disease 
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The average age of the jjatients in this senes was fifty-four Forty-two 
patients had lieen married Thiity-two had borne children Eight were 
single Thiity-foiir, or nearly 70 pei cent, had passed the menopause by 
more than one year 

The chief symptoms of the disease are hemorrhage and discharge Abdom- 
inal pain of a colicky chaiactei, probably due to obstruction in the uterine 
canal, is often cjuite characteristic 

Hemorihage and dischaige coming on after the menopause is pathogno- 
monic of cancer of the uterus, and yet how often are these telltale symptoms 

Ignored by 
doctors as 
well as p a- 
tients The 
onset of 
bleeding after 
the establish- 
ment of the 
m enopause 
for a year, 
means cancer 
nine times 
out of ten, 
and calls for 
an immediate 
and accurate 
deteimination 
of the cause 
There 
seems to be a 

widespiead misapprehension among doctors that post-chmactenc bleeding may 
be due to filiroids , this is veiy raiely indeed the case in my experience 
In leviewing the histones of these cases the diagnosis fairly screams aloud 
in over half of them There were no less than thirty cases in which post- 
chmactenc bleeding had been going on for six months to four years or 
more Theie were fourteen cases in which the post-chmactenc bleeding had 
been noted for two years or moie, and yet in this last group of cases there 
have been six thi ee-yeai " cures ” by operation, or 43 per cent What a 
contrast this offers to carcinoma of the cervix m which a duration of 
symptoms of six months almost invariably spells the patient’s doom 

In cases of carcinoma of the body of the uterus occurring before or at 
the time of the menopause, the diagnosis is much more difficult Diagnostic 
curettage must be resorted to in all cases of doubt Theoretically, curettage 
of a carcinomatous uterus seems undesirable not to say dangerous, but clinical 
experience seems to show that if hysterectomy follows immediately after, or 
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at most after an interval of not more than a few days, dissemination of the 
disease does not take place 

Norris has made a special study of this question, and his cases show an 
actual slightly greatei percentage of cures with piehmmarv curettage, than 
m those in which immediate hysterectomy without curettage was done 

In our series, twenty-two cases had prelimmaiy curettage, and twenty 
did not In eight cases hysterectomy followed curettage immediately, being 
done at the same sitting In thirteen cases hysterectomy followed after an 


mteival of 
not more 
than a few 
days Theie 
was one ex- 
ceptional 
case in which 
there was 
an mteival 
of fourteen 
months, dur- 
ing w h 1 c h 
time radium 
was used 
Death le- 
sulted from 
recurrence 
three yeai s 
after hystei- 
ectomy in 
this case 
The end le- 
siilts in the 



Fig s — Same specimen as Fir 4, showing area with no cellular differentiation 
Such areas predominate Grade IV Patient living and well, three and a half years 
after operation (Case E S , 246011, Spec 21-10-114 ) 


cases subjected to pielimmary cuiettage have been but slightly inferior to 
those m which it was not done There weie eight three-yeai “ cures ” m the 
foiinei group, and ten in the latter 

The diagnostic importance of preliminary curettage is so great, that m 
my opinion it should be resorted to m all doulitful cases, to be followed by 
immediate hysterectomy at the same sitting if the curettings aie found to be 
positive The practical advantages of an eaily and positive diagnosis out- 
weigh the theoretical dangers of dissemination of the growth 

The accepted treatment of carcinoma of the liody of the uterus is total 
hysterectomy with lemoral of the adnexa Tliere is some difference of 
opinion as to the lelative advantages of the abdominal and vaginal routes 
Personally I favor the foimer as a loutine, on the ground that there is less 
traumatiration of the tumor, and that mtra-pentoneal complications such as 
adhesions ovarian c\sts, metastases to the oranes, etc. can be more satis- 
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factoiiljf dealt with V.iginal hystei cctomy has ccilain advantages in the 
obese and aged, and its lesults liavc liccn little if at all infenoi to the other 
The immediate moilahly is slightly lower while the iillimalc mortality is 
somewhat highei 

In this series of fifty cases, hystei cctomy was done m fort) -two In three 
cases exploiatoiy la])aiotomy disclosed mopciahlc conditions due to extension 
of giowth 01 metastases Four cases wcic tieatcd with radium One very 
advanced case was subjected meiely to diagnostic cuiettage 7 he actual per- 
centage 0 f 
opera bility 
foi the ladi- 
cal opeiation 
was eighty- 
foui 7 his 
IS strikingly 
high as com- 
])arcd to the 
o perability 
of cancer of 
the ceivix 
In levicwing 
these cases, 
there w.is one 
case which 
w.is subjected 
1 0 hystei ec- 
tomy and re- 
section of the 
sigmoid o n 
account of 

invasion by the giowth, which would gencially be considcied inopeiable, 
and two cases subjected to radium tieatment which would genet ally be 
considered operable 7 he other two lachum cases weic so treated on account 
of age and gencial debility rathei than on account of any local contia-mdication 
to operation Only five cases out of the fifty weic definitely inoperable from 
extent of the disease 

7 00 few cases weie treated with radium to permit of any definite con- 
clusions One patient who was not opeiated ujion on account of diabetes, 
IS reported to have died of internal hemorrhage a few days aftei radium 
treatment This suggests the possibility of pcifoiation of the uteius with 
intraperitoneal hemorihage One patient is living and well one year after 
radium treatment One patient had three years of good health after radium 
treatment, but succumbed to the disease in the fourth year On the whole, 
It seems that for the present, at least, in carcinoma of the fundus, operative 
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Fir 6 — Adenocircinorm of uterus rhowini' no ccllul ir dilTtrcntnlion Grade 
IV Patient died of recurrentc six ye irs after oper ition (Case U S 22i68fi 
Spec i8 4 71 ) 
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treatment should be prefeired, being comparatively satisfactory both as to 
immediate and late results, -with operability late very high, while ladium 
treatment on account of the location and natuie of the growth is somewhat 
uncertain, and not without dangei 

There were twenty-one total abdominal hysterectomies, eight vaginal 
hysterectomies, and thirteen supiavaginal hysteiectomies There were four 
operative deaths, a moitality of 9 5 per cent It may be said m extenuation 
of this high mortality, that m one fatal case a lesection of the sigmoid which 
was secondarily invaded 
l^y the growth, was done 
at the same sitting In 
anothei case the patient 
was a diabetic, and died 
m coma 

While piobably few 
suigeons would advocate 
supravaginal hysterec- 
tomy as loutine tieat- 
ment foi adenocaicinoma 
of the fundus, neverthe- 
less it quite frequently 
happens that tins incom- 
plete operation is done 
It IS the result usually of 
eiioi in pie-opeiative 
diagnosis The surgeon 
believing that he is deal- 
ing with a case of simple 
myoma, makes no effort 
to remove the cervix 

’ Fig 7 — Circumscribed papillary adenocarcinoma of the body of the 
and if he is fortunate, it uterus (CaseE s , 200758, Spec 15-3-129) 





is not until the specimen is cut that the true condition is lecognized Moie 
often, unfortunately, the suigeon is made aware of the true state of 
things, when upon cutting acioss the ceivical canal there is an exudation 
of soft carcinomatous material into the field of operation He is then 
faced with the difficult pioblem of iemo\al of an infected cervical stump 
This happened in this series moie than once This unfortunate dilemma is 
to be avoided by pieliminaiy curettage in all cases of fibroids, or other con- 
ditions in which supravaginal hysteiectonn is contemplated Figures show 
that mjomata are found 111 20 pei cent of cases of caicinoma of the fundus, 
and that caicinoma is found in about 3 per cent of all m3omatous uteri 
Theiefoie it behooves us to be on the lookout foi carcinoma in dealing 
with fibroids 

The gross chaiactei of the cuiettings will in manv cases give the true 
diagnosis, \Nheie theie is doubt, it is only necessary to wait for the report of 
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» 


a frozen section which can lie readily available before the stage of cervical 
removal is reached The only other altei native is to pei form total hysterec- 
tomy as a routine m all cases of fibroids, as recommended by several gynieco- 
logical authorities 

At the Massachusetts Geneial Hospital for the period of five years 
between Januar^ i, 1917, and Januar}' i, 1922 out of one hundred and 
twenty-three cases of cancer of the cervix, admitted there \\ere eight cases 
of cancel of the ceivical stumj) after sujDiavagmal hysterectomy for fibroid 

tumors ' I n 

^ four cases 

the original 
operation for 
fibioids had 
been done at 
this hospital, 
while in four 
others it had 
li e e n done 
elsewhere In 
five of these 
eight cases 
the earh ap- 
pearance 0 f 
^ agmal d 1 s- 



yi" Vi 




Tig 8 — Diffuse pipillarj ndcnocarctnoim of the bod> of the uterus Supra- 
vaginal hysterectomj m 1916 Patient free from recurrence in 1925 (Case U S 
206886 Spec 16-3-2 ) 


charge and bleeding aftei the operation makes it veiy proliable that the disease 
in the cervix was aheady coexistent at the time of operation In fact, m one 
case the pathological examination showed this to be so 

Undoubtedly there are many early cases of carcinoma of the body, m 
which the disease is sharply limited to a small area m the fundus, and in 
which supravaginal hysterectomy gives adequate lemoval as far as the growth 
Itself is concerned, as our results seem to show Six three-year “ cures ” m 
ten supravaginal hysterectomies, 6o per cent There is no way, however, of 
accurately determining beforehand the limitations of the disease, and it is 
certainly not safe in the long run to take such chances While supravaginal 
hysterectomy, combined with reaming out of the cervical canal with the knife 
or actual cautery, may be efficient in removing beginning carcinoma of the 
endocervix, my chief objection to the operation is the danger of contamination 
of the field from exudation of carcinomatous material, rather than the danger 
of incomplete removal of the growth 

Other important matters of technic in performing hysterectomy for 
carcinoma of the body of the uterus which I wish to emphasize are (i) 
Avoidance of the use of tenacula in the fundus, traction should be made by 
means of clamps applied to the broad ligaments (2) Preliminary ligation or 
clamping of the distal extremities of the tubes to prevent exudation of carci- 
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CONCLUSIONS 

1 lu adeuocaicuioma of the body of the uterus there seem to be some 
striking exceptions to the theoiy of the i elation of cellular diffeientiation 
to malignancy 

2 Carcinoma of the body of the uteuis is of relatively slow pi egression 
It ocems at about the time of the menojiause Aftei the establishment of 
the menopause the clinical diagnosis is usually cjuite obvious, before then it is 
often very obscuie 

3 Diagnostic evnettage should be resorted to in all doubtful cases 

4 Cuiettage followed shoitly by hysteiectomy does not seem to cause 
dissemination of the growth 

5 The fiequent association of adenocarcinoma with myoma makes it 
impeiative to perform pieliininaiy diagnostic cuiettage whenever a supra- 
vaginal hysteiectomy is contemplated 

6 Total abdominal hysteiectomy is the opeiation of choice 

7 The operability late and the lesults ot opeiative tieatment are such as 
to wan ant a continuance of this form of tieatment 

Taiili I 

Caicinoma of Bod\ of Utciiis 
End Results 

A Total numbei of cases 1914-1925 50 

B Reentries o 

C Recurrence from previous opention 0 

D Cases available for study of opcrnbiliti, iiiort ility, etc 50 

E Radical operation (bvsterectoniy) 42 

F Palliative operation (explorntorj laparotomc ) 3 

G No operation (curettage onlj ) 5 

H Operative deaths (radical opeiation) 4 

I Operative mortality 9 5% 

J Operability (radical operation) 84% 

K Operability (all operations) 

L Inconclusive cases, pathological examination of extirpated uterus 
failed to show carcinoma 2 

M Inconclusive cases (untiaced) o 

N Inconclusive cases, died within time limit without recurrence i 

O Remaining cases available for three-year end-result data (entries pre- 
vious to May, 1922) 26 

P Radical operations 20 

Q Palliative operations (exploratory laparotomy) 3 

R No operations (curettage only) 3 

S Number of cases alive and well — three years 18 

r Number of cases died after three years without recurrence i 

U Number of three-vear “ cures ” all operations ig 

V Number of three-year “ cures ” radical operations ig 

W Percentage of three-year “ cures ” all operations 52% 

X Percentage of three-year “ cures ” radical operations 63% 

Y Number of five-year “ cures ” 14 

Z Percentage of five-year “ cures ” 66% 

MO 
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ASSOCIATLI) AM in UllUrKRAL SmiClUHL 

Bi WiiAAAM Jamus Carson, MD 

oi IJaitimoui, Ml) 

HiOM Till I \TI!OIX)fa Ot Till INIVUtSITi OF MMllLWI) 

Carcinoma JOLS deposits from primary tumors m the pelvis are fre- 
quently found m the hmph-nodes along the iliac Aessels and abdominal aoita, 
while metastasis to hone is of common occurrence, in a laige number of 
reported cases, secondaiy nodules have been found m the lungs and liver, 
and in not a few instances metastasis has been noted m the kidne\ With the 
lymphatics of the meters communicating with those of the hladdei, it is 
singular that the uieteis escajic the invasion of caicinomatnus cells deiived 
from uterus, prostate, or bladder Garceau,' m 1909, w'as able to collect 
from the literature 13 cases of metastatic caicmoma in the ureter due to 
extension by continuit) 

Owing to the fact that the writer can find hut tw'o cases -• ' in the literature 
giving metastasis to the meter thiough lymphatic 01 blood stieam, the follow- 
ing cases are reported 

Casi I — R K, colored male, aged fort> -seven >ears .idmittcd to Umvcrsitj Hospital 
on September 19, 1922, and died on Januarj 23, 1923 

Past Ihstoiy — Fref|iient ittacks of tonsillitis, acute eolds md rhinitis, rheumatic 
fever eight >ears ago, duration two months At this time the wrist, elbow md shoulder- 
joints were swollen, red and painful 

Present Illness — In the fall of 1920 patient develnjied ,m mfeetion of the genito- 
urinary tract, which commenced with a thm witcrj discharge followed hj a purulent 
discharge for three weeks The condition cleared up, hut leturned ig im at the end of 
one week, during this interval the patient suflcred from no disahiht\ of any kind 
A thm watery discharge appeared — nocturia ceery two hours during the night On 
micturition pam over lower abdomen, which radiated down the extremities First admis- 
sion to hospitil March 8, 1922, service of Dr W H T oiilson 

Cystoscopical examination revealed a carcinom i of the left wall of bladder A 
suprapubic cystotomy was performed for cauterization of mass and ladium implantation 
Discharged June 26, 1922, improved At the time of second Klmission to hospital, he 
complained of pam in the abdomen, thighs, legs and joints, w’lth burning on urination 
On October 23 a suprapubic urinary fistula appeared, discharging pus and urine 

Laboiatoiy Puidinqs — Urine — repeated examinations showed specific gravity to 
vary between 1010 and 1015, albumin four plus, no sugar, large number of w'hite 
blood cells and red blood cells , no casts Average amount m 24 hours, 800 c c 

Blood Ptctuie — Red blood cells, 3,000,000, leucocytes, 12,000, hamioglobm, 60 per 
cent (Talquist) Wassermann, negative 

Blood Clienustiy — Non-protem nitrogen 40 mgms , urea, 21 mgms , sugar, 100 
mgms 

Autopsy No 990 — Genito-U! mat \ Oiqans (Fig i) — Kidnejs — Left — 115 by 38 
b\ 6 cm Right — 13 by 8 bj 5 cm The capsules strip with increased resistance, leaving 
m irregular surface, with numerous elevated nodules, wdiich fluctuate Several of these 
are torn open by stripping off the capsule, and they show a thick greenish-jellow' exudate 
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within On section all line markings are lost, and numerous cavities varying from 2 mm 
to 10 mm are seen , they contain a thick greenish-yellow exudate The pelves and major 
and minor cahces are dilated and filled with the same type of exudate 

Left Uiclci — 24 cm m length — vanes in diameter from 6 to 26 mm and 



shows Us serous surlacc to be smooth and glistening There is a kink 5 cm below 
the urctcio-peKic junction with a hand of adhesions extending from the lower pole of 
the kidnej 01 er the anterior surface of this kink On section the wMl larics irom 1 to 
2 mm in thickness 1 Iierc is a stricture located 5 cm below the uretero-peI\ ic junction 
w'hich extends from the inner side across the lumen ot the ureter for 8 mm One cm 
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below this a second stiicture is seen extending from the outer wall towaid the inidline 

for a distance of 5 mm , which gives the lumen an S-sli ipcd curve 

A tumor mass is seen 16 cm below the urctero-peh ic junction, it is confined to the 

muscular wall and causes a narrowing of the lumen at this point 

A third inflammatoiv stricture is seen 4 cm above the uretcro-vesical orifice The 

mucosa is of a yellow ish-gras color ind shows the ^essels markedly distended by blood 

There are two small soft calculi m the urctcro-\ esical orifice 

Right Uictci — 245 cm in length — sarics in diameter from 6 to 24 mm Its 

serous surface is smooth and glistening On section the wall is seen to var\ in thickness 

from 1 to 2 mm At a point 

6 cm below the uretero- 

pehic junction, a stricture is 

seen extending from the 

outer wall toward the mid- 

hne for a distance of 7 mm 

A second stricture is seen 

T mm lower down, which 

extends from the inner side 

towaid the outer w'all for a 

distance of 5 mm , causing 

in S-shaped curse in the 

lumen of tlie ureter 

A tumor mass is seen in 

the muscular wall 10 cm 

below' the uretero-pelvic 

junction, which constricts 

the lumen to i mm in 

diameter The mucosa is of 

a sellowisli-grav color and 

shows the vessels of the 

tunica propria to be mark- 

cdlj distended bs blood 

BladdC! — The wall on 

the left side and fundus 

measures 25 cm on the 

right side, i cm in thickness 

The mucosa is sisible on the 

right side, the remaining 

t'lO 2 Case I Microphotograph of tumor in left ureter TlortlOll sllOW'lllg a rOUgh 

16 cm down * r rri * 

ulcerating surface Itie tri- 

gon IS of a dark red color, with the ureteral orifices measuring i mni The vesical 
orifice IS gravisli-red 111 color, and the mucosa cannot be made out 

Pi estate —The prostate is small, firm in consistency, nodulai, and on section it is 
of a yellowash-graj color 

The testes, epididj'mes, \asa defercntia, and seminal vesicles show' no noteworthy 
changes 

Anatomical Diagnosis — Carcinoma of the bladder, wath metastases to the prostate, 
ureters, mesenteric lymph-nodes, lumbar vertebra, and liver Ureteral stricture, bilateral, 
left 3, right 2 Multiple calculi in the left uretero-vesical orifice, hydro-ureters, 
bilateral , hj dronephrosis, bilateral , pyonephrosis, bilateral , adhesions betw'een the lower 
poles of kidneys and ureters, with kinks in the ureters 

Microscopic Notes Bladdei — Section from the wall shows a mass of fibrous con- 
nective tissue, w'hich is infiltrated by large epithelial cells arranged 111 a disorderly 
fashion, many of which show mitotic figures In some areas it is very poorly stained, so 
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that no cell outline can be made out The layers of the bladder are not visible in any 
part of the section 

Left Uictci — (i6 cm down) Fig 2 The muscular wall shows the muscle fibres 
and connective-tissue cells for the most part poorly stained, with a large number of 
epithelial cells, which are well stained, infiltrating in a disorderly fashion through the 
wall Many of these cells show mitotic cell division Three blood-vessels show their 
perivascular lymph-spaces filled with epithelial cells with clear cytoplasm and hyper- 
chromatic nuclei In the tunica propria, small round cells and polymorphonuclears are 
seen The mucosa shows tiie 
transitional epithelial cells 
well preserved for one-half 
the circumference of the 
lumen 

Right Uictci (10 cm 
down). Fig 3 — consists of a 
mass of poorly stained muscle 
fibres and connective-tissue 
cells which are replaced in 
areas by epithelial cells , 111 
other areas epithelial cells are 
seen infiltrating 111 a disorderly 
fashion Many of these cells 
show mitotic figures Several 
blood-vessels show their peri- 
vascular lymphatics filled with 
the same type of tumor cells 
The mucosa is absent 

Uictcial Siiictuies — Sec- 
tions from each show the 
muscular layer thickened due 
to an increase of connective- 
tissue cells between the mus- 
cle fibres This is most 
pronounced in the inner half 
of the muscular layer and 
through the tunica propria 
Thcie IS a marked infiltration 
of polymorphonuclears, mono- 
nuclear wandering cells and 
small round cells, with a few plasma cells The mucosa shows the transitional epithelial 
cells well preserved m one area , in the remaining portion of the sections they are absent 

Casf II — W M , a white male, aged sixty-four years, admitted to Bay View 
Hospital, Medical Service, on June 24 1924, vith a history of having been treated 
at the Johns Hopkins Hospital for carcinoma of the prostate Diagnosis on admission 
Carcinoma of prostate, with metastasis to spine, empyema, right, cystitis, secon- 
dary anaiinia 

The course in hospital was gradually downhill and patient died on July 2, 1924 

.'lutopiv No 2574—GLnito-iinnai\ Ot qans (Fig 4) —Left kidney 135 In 7 In 
3 5 cm Weight. 230 grams The capsule strips with resistance, fearing a' fineb 
granular surface On section the cortex is seen to rarr from 4 to 8 mm m thickness, 
nith the stiiated lines in the cortex and p3'ramids indistinct in outline The pelves 
and major and minor cahecs show a marked dilatation with their lining mucosa of a 
dark reddish color 

Rujht A'ldiirv— 13 by 6 bv 2 2 cm Weight 180 grams The capsule strips off with 



FiO 3 — Case I Microphotograph of tumor m right ureter, 
10 cm down 
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resistance, leaMiig a pale gr.imilar surf icc On section a large amount of fluid escapes 
The cut surface shows the kiclne\ suhstance to be reduced to a mere shell measuring 
from 4 to 8 mm m thickness The pelves — major and minor calices — are markedly 
dilated to form one large catite In the upper pole theie is a tumor mass 3 cm in 



Fig 4 — Case II Kidneys ureters bladder prostate and seminal y esicles 


diameter w'hich extends from the pehis to the cortical portion, it is composed of a 
number of grayish nodules 

Left Uicter — 28 cm in length — shows a marked dilatation from the bladder w'all 
to kidney pelvis On section the wall varies m thickness from 3 mm to 6 mm There 
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IS a stiicture 4 cm below the uretero-pelvic junction, composed of scar tissue, a second 
sti icture IS seen 4 cm above the uretero-vcsical orifice, which is composed of scar tissue 
of the same appeal ancc as the one above 

Rlqht Utcin — 28 cm in length— shows a marked dilatation from bladder wall to 
kidney pelvis On section the wall varies in thickness from 2 to 4 mm There is a 
tumor mass 15 cm below the uretero-pelvic junction, which is composed of a number 
of small giayish-white nodules, varying m size from 4 to 6 mm This tumor mass 
involves the serous, muscular and mucous layers of the ureter There is a stricture 3 cm 
above the tumor mass, which is composed of scar tissue and extends two-thirds around 
the circumference and measures 3 mm in thickness— 10 mni in depth 


Bladdci —The wall varies in thickness from i to 32 cm The base and lateral walls 
are very firm m consistencj and show numerous grayish-white nodules The mucosa is 
of a grayish color, with the ves- 
sels markedly distended bj blood 
The right ureteral oiifice cannot 
be seen Upon opening the right 
meter small nodules of a grayish- 
white color, measuring i to 2 mm 
m diametei, are seen 111 the intra- 
mural portion 

Piosfati IS model ately en- 
laiged and very firm in consis- 
tency On section it is seen to 
be replaced by a tumoi of 
gravish-white color made up of 
a large number of small nodules 
fins tumor mass can be seen 
extending into the base and 
latcial walls of the bladdei, semi- 
nal vesicles, and vasa dcfcrentia, 
and measures 8 bv 7 by 5 cm 
The vasa dcfeicntia external to 
the internal ring show no gross 
changes 

diwtointcal D 1 a y ti 0 s i — 

Adeiio-carciiioma of the prostate with metastases to the bladder, seminal vesicles, vasa 
dcfcrentia, right uieter, intiamural poition and 15 cm below the uretero-pelvic junction, 
right kldllc^, lungs fifth lumbar ^crtcbra, lymph-nodes along the external surface of 
ureters, iliac Acssels, abdominal and thoracic aorta, ureteral stiictures, bilateral, hydro- 
ureters bilateral, hydronephrosis, bilateral, ureteritis. left, chronic diffuse nephritis 

MicioKcol’ical Notes Pi ok I ate Sections from \arious parts of the gland show 
the alveoh to \ar) in size, and their lining epithelial cells vary from large clear columnat 
cells to small granular acidophilc cells A large number of the epithelial cells ha\e 
In perdu omatic nuclei, a moderate number show mitotic cell division In many areas 
these epithelial cells are seen breaking awaj fiom their basement membrane and 
infiltrating in a disorderlj fashion through the connectne tissue 

Bladdci —The muscular wall shows a large number of epithelial cells arranged as 
alveoli or in a disorderly fashion These cells ha\e In perdu omatic nuclei .md a 
moderate number show mitotic cell division Many of these cells are seen breaking away 
fiom their basement membrane In this area the muscle fibres are absent or poor!} 
stained m a few areas the muscle fibres are well stained The mucosa is absent m most 
areas In one area the transitional epithelial cells are deepli stained, and there is a 
marked small round-cell infiltration in the subnuicosa 



Fig s — Case II 


Microphotograph of tumor in light ureter, 
IS cm down 
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Sections taken from tlie seminal \csicles and terminal 3 cm of the \asa defeientia 
show them to be completeh replaced bj the tumor mass 

Uiclci — Right — 15 cm down (Eig 5) shows the serosa to he mfiltrated with 
epithelial cells, which h<^^c a clear cytoplasm and hyperchromatic nuclei \ few show' 
mitotic diMsion The muscular lajcr is replaced bj a tumor mass, w'hich shows the 
same tjpc of cells arranged as small ah cob or in a disorderly fashion A laige numbei 
of the cells have mitotic figures At the edge of the tumor mass the epithelial cells 
can be seen infiltrating between the muscle fibres The mucosa is replaced bj small 
deeph stained epithelial cells wath lupcrchromatic nuclei 

Uictci — Right — Stricture 3 cm abo\c tumor shows a mass of connective-tissue fibres 
which are well stained with a few small round cells infiltrating between them The 
blood-vessels are well preser\ed 

Uictci — Left — Stricture shows the muscle fibres to be poorlj stained with an 

, increased amount of connectne 



tissue between the muscle fibies, 
with a marked infiltration of 
small round cells and a moderate 
number of mononuclears and 
poh moi phonuclears 

Kidnc\ — Right — S e c 1 1 0 n 
from tumor mass (Fig 6) shows 
a large mass of wcll-stained epi- 
thch il cells with mitotic cell 
dnision which for the most part 
aie arranged as aheoh or glan- 
dular acini There are a few' 
wcll-prcser\ ed adult blood-\ essels 
w ithin the tumor mass The cor- 
tc\ of right kidnej shows a 
marked thickening of the capsule 
due to well-stamed adult con- 
nective-tissue fibres Ihe cap- 
sules of Bowman show' a marked 


TTiM ur,,, thickening due to connectne- 

Fig 6 — Case II Microphotograph of right kidne\ tumor , , , 

tissue fibres A large number 

of tufts are replaced by poorlv stained fibious connective tissue, others are completelj 
hyahnized The remaining tufts show the epithelial and endothelial cells w’ell preserved, 
with their vessel w'alls thickened The tubules for the most part show' their lining epithe- 
lial cells w'ell preserved w'lth hyaline casts w'ltlnn the lumen A number of tubules aie 
seen collapsed in scar tissue which is infiltrated in areas bv small round cells and mono- 
nuclear w'andenng cells The larger blood-\ essels show' a thickening of their tunica intnna 
Case III — S B, admitted to Surgical SerMce of Bay View Hospital on November 
16, 1923, and died November 4, 1924 

Past Histoiy — Had childhood diseases, smallpox, typhoid, malaria, influenza and 
rheumatism Had several hemorrhages from the vagina in the past two jears, with a 
moderate loss of w'eight Pain in lower abdomen for one month 

Physical Examiiiatioii — Blood-pressure 185/85 Patient is a fairly w'ell-developed, 
poorly nourished, anaemic looking colored w'oman Marked dental caries Trachea 
diverted to the right side There are a few' moist rales at both bases The heart rate is 
irregular The abdomen is slightly full, no pain on palpation, no rigiditj, no masses 

Vaginal Examination — Moderate amount of pale reddish discharge No ulceration 
or scarring of vulva There are manv small and firm painless nodules on the edges of the 
cervix and the anterior vaginal wall The uterus is small, firm and painless 
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Labo) alo) y Findings — Urine — specific gravtv ioi8, albumin i plus, sugar negative 
Microscopical — few granular casts Blood — ^Wassermann negatne 

hnpicsswn — Carcinoma of cervix uteri, with metastasis to anterior ^agmdl wall 
Com sc in Flospital — _ 


Patient had a gradual 
downhill course Re- 
peated vaginal hemor- 
rhages, one of which 
required packing Incon- 
tinence of urine 

Aiitopsy No 2651 — 
Gcniio-m ina) y Otgans 
(Fig 7) — Left kidney 
weighs 150 grams and 
measures 1 1 by 6 by 3 5 
cm Ihe capsule strips 
with moderate resistance, 
leaving a pale, smooth 
surface On section the 
normal architectuie is 
fairly well preserved 
The pelves and cahees 
are moderately dilated 

Right kidney weighs 
60 grams and measures 
118 by 42 by 25 cm 
The capsule is removed 
with ease On section 
the cortex and pyramids 
are seen to be markedly 
thinned out, the line 
mai kings being scarcely 
visible The pelves and 
c a 1 1 c e s are markedly 
dilated 

Lift iiictei shows a 
moderate dilatation from 
I to I 8 cm in diameter 
On section the wall meas- 
uies I to 2 mm 111 thick- 
ness The mucosa is of 
a dark reddish color 
throughout 

Right iiictci IS mark- 
edly dilated On section 
the vail vanes in thick- 
ness fiom 2 to 3 mm A 
stricture is seen 3 cm 
below the ui etero-peh ic 



junction A second sti ic- 
ture IS located 13 cm 


dovn which constricts the lumen to 1 mm in diameter There is a tumor mass n the 
mu'-culai wall 15 cm below the uretei o-peh ic junction which measures 7 In 10 mm The 
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ureter empties into tlie large caMt\ it which point it is surroundeci h^ i tumor mass 
Pck'tc Oigait^ — Bladdct The muscular wall is markedh thickened, measuring from 
8 to 12 mm On the posterior wall there is a hirgc opening winch communicates with 
the \agma The edges of this fistula tract arc ulcerated m appearance The mucosa 
IS covered o\er with a graMsh necrotic diphtheritic membrane 

The \agina is large, with the wall co\ered bv a lijer of gravish necrotic material 
It IS seen to open into a huge cants which communicates with the bladder anteriorh and 
wath the rectum posteriorh 

The cersix and lower half of the hodj of the uterus has been destrosed by ulceration 
The wall of this casitj is of a dark graMsh-scllow color irregular in outline Numerous 

small tumor nodules are sis- 
iblc At the upper part of 
this ca\it\ the tundus of 
the uterus can be made out 
Loops of ileum are adherent 
to this ca\it\ wall walling it 
off from the peritoneal cas- 
it\ In the wall of the ileum 
1 tumor nodule can be made 
out Ulceration has extended 
on the right side to the 
ureter so that it empties 
dirccth into the cant) 
There is a large necrotic 
sloughing mass behind the 
lesator am 

The tubes and osaries 
are so obscured b\ the large 
mass of adhesions that thet 
eaniiot be identified 

diialoiiiical Diagnost'! — 
S()uamous-ccll carcinoma of 
cerMx which has extended 
nito the bodv of the uterus, 
posterior wall of the blad- 
der anterior wall of the 
rectum, distal end of right 
ureter and w'all of ileum, 
metastatic nodules in iliac 
and mesenteric hmph-nodes, 
right ureteral w'all 15 cm from pelvis h\cr, fistula, recto-\agmal and a esico-\ aginal , 
ureteral strictures right (3 and 13 cm dowai) hvdro-ureters bilateral, hedronephrosis, 
bilateral , arteriosclerosis , chronic diffuse nephritis 

Mici oscopical Notes- — Utemt Section taken from ulcerating area show's a large mass 
of epithelial cells arranged in clumps which are poor^ stained Several pearls are seen 
The tumor cells are distinctly squamous m t\pe and show' mitotic cell division, with 
numerous ones containing hyperchromatic nuclei 

Uietci — Right (13 cm down) show's the muscular wall to be covered with a single 
lajer of mesothehal cells There is a definite increase of connective-tissue cells between 
the muscle cells, replacing them m other areas next to the tunica propria Throughout 
the muscular and tunica propria lavers small round cells and mononuclears are seen 
The mucosa shows the transitional epithelial cells w'ell preserved 

Urctei — Right Tumor mass (15 cm down), Fig 8, is surrounded bj a capsule of 
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poorly stained connective tissue, which contains a few blood-vessels The section shows 
the muscle fibres in a few areas to be fairlj well preserved, with a few squamous 
epithelial cells infiltrating between them In other areas epithelial cells are seen massed 
together, most of which have a clear cytoplasm and hyperchromatic nuclei, with a 
moderate number showing mitotic cell division Se\eral epithelial pearls are seen 
The larger blood-vessels show a perivascular infiltration of small round cells and 
mononuclear wandering cells Several nerve bundles are seen well stained There are 
two blood-vessels, the perivascular lymphatics of which contain epithelial cells These 
cells are the same in appearance as the tumor cells seen elsewhere The mucosa is absent 

Discussion — Langstaflf,^ Tanchau,® Gross,® Adams, ^ Thompson,® von 
Recklinghausen,® Cone,^” Blumer,^^ Bumpus,’^ Kaufmann,^® Young, and 
others have reported the findings of secondary deposits from prostatic cancer, 
with a few cases showing sufficient infiltration into the bladder wall to obstruct 
the uretero-vesical orifice 

Giordano and Bumpus ^ repoited a case of carcinoma m the uretero-pelvic 
junction, metastatic fiom the prostate, with the pen-ureteral lymph-nodes 
involved, and micioscopic examination showed cancer cells in blood-vessels 
of the kidney nodule 

Thomas and Regnier ® reported a case of cancel of the bladder with 
metastases to the lymph-nodes, psoas muscle, and right ureter, the muscular 
wall in the mid-portion being involved 

Cullen shows excellent photographs of cancer of the cervix ulcerating 
through the lower end of the ureter as occurred in Case III, but makes no 
mention of metastatic nodules in the ureteral wall, the result of lymph- 
atic metastasis 

Ewing desciilies papillary tumors of the bladder extending into the 
lumen of the ureter or invading from the vesical wall, and primary tumors 
of the kidney pelvis extending down the ureter In prostatic cancer Ewing 
states that the ureters are invaded from the vesical wall as in bladder 
carcinoma, or occluded by nodules at the orifice, or compressed by 
enlarged lymph-nodes 

In the above cases the tumoi cells were found m the pen-vascular 
lymphatics of the uieters Metastasis by blood is responsible for the nodules 
found in the liver and lumbar vertebra in Case I, lungs and vertebra in 
Case II , and livei in Case III 

The ureteral strictures— Case I, three in the left, two in the light, Case 
II— two in the left, one in the right, Case III, two in the right are essentially 
the same as those described b} Hunner,’"* Carson 

CONCLUSIOXS 

(1) Thiee cases of metastatic caicinoma in the ureter are reported 

(2) From the bladder in Case I, pi estate in Case II, and cervix uteri in 
Case III 

{3) In each case the cancer cells uere found m the perivascular lymphatics 
of the ureter 

(4) Ureteial stnctuies inflammator} in origin were found in each case 
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I am indebted to Piofessoi J-Ingh R Spencei foi the pnvilege of reporting 
these cases 
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PRIMARY CARCINOMA OF THE DUODENUM* 

REPORT or FIFTEEN VERIFIED CASES 

By George B Eusterman, MD 

AND 

David M Berkman, M D 

SLCTIOSS ON MFDICINL, MA\0 CLINIC 
AND 

Theodore S Swan, M D 

FFLLOtt IN fiUElOEBI, Till MAIO FOUNDATION 

ot Rociiesteh, Mink 

A FAIRLY extensive leview of the literature on the subject of primaiy car- 
cinoma of the duodenum seems to show that theie are compaiatively few carci- 
nomas of the small intestine, comprising only about 3 per cent of those 
of the entire intestinal tract, and that the duodenum is usually affected more 
often than the jejunum 01 ileum Surgical and necropsy records in the 
Mayo Clinic show the opposite to be true, there being fifteen cases of primary 
caicinoma of the jejunum, and nine of the ileum, making a total of twenty- 
four in contrast to fifteen of the duodenum This difference may be 
accounted for partly by the fact that some of the cases of duodenal carcinoma 
reported in the literature are, as recent pathologic studies have shown, exten- 
sions from carcinoma of the pylorus 

Approximately 66 per cent of carcinomas of the duodenum occur in the 
second or ampullary portion, 22 and 12 per cent, respectively, occur in the 
fiist, or supra-ampullary, and third, or infia-ampullary portions In the 
Mayo Qinic series, six weie in the ampullary poition, six in the supra- 
ampullar}’-, and thiee m the in fra -ampullary 

In the reported cases there were considerably moie males than females, 
and the average age was fifty-two years In oui senes twelve of the fifteen 
patients were males and the average age was fifty-six years Half of the 
patients were in the fifth decade of life, only three were in the fourth The 
}oungest patient was thirty-nine, and the oldest seventy 

Symploms — The clinical picture, accoiding to many earlier, as well as 
later, writers, depends on the location of the giowth Thus with carcinoma 
of the first or supra-ampullary portion of the duodenum, the symptoms 
common to carcinoma or obstruction of the pjlorus are simulated Involve- 
ment of the ampullary portion is supposed to give rise to an obstructive form 
of jaundice with its sequelie often to infectious processes in the bile ducts, 
or abscesses in the liver, so that the picture can hardl} be distinguished 
from that of carcinoma of the head of the pancreas, bile ducts or ampulla 
De.nei and Racdm modih the tiaditional description somewhat In asseiting 
that jaundice, under the circumstances, is a constant and persistent s>mptom, 

* Read before the American GaNtro-enttrolopical A<;soaation ^^a^ 25, 1925 
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although not so severe as with carcinoma of the ampulla, that with carcinoma 
of the third or infia-ampullar}' portion the symptoms are those common 
to malignant pyloric obstruction except that invariably there is no palpable 
mass, and the vomitus is much moie profuse and contains bile and pancreatic 
juice Theie are. also, the systemic changes that result from obstruction and 
the loss of a great deal of fluid Certain observers have also noted the 
presence of free hydrochloric acid m the gastric contents The latter, how- 
ever, is of no differential diagnostic significance, as free hydrochloric acid 
may be present m cases of obstructing pyloric cancer In all varieties the 
symptoms are chiefly gastric and are those usually associated with carcinoma 
of the pylorus, although often less pronounced Until recently the diagnosis 
has been rarely made during life, or before operation and even with the aid 
of Rontgen-ray examination it is often very difficult to recogmre the disease 
Chiucal Symptoms 'f — In the series of fifteen cases the mode of onset 
was recorded as gradual in seven, and as sudden in eight The initial symptom 
in seven was pain, usually epigastric and moderate m degree In only two 
cases (Table II, Cases VI and VII) was it both severe and sudden and an 
outstanding feature throughout the complaint In the remainder the initial 
symptom was that of a moderately reversed peristalsis, or retention, ranging 
from flatulency and its accompanying subjective sensations to vomiting of 
the obstructive tjpe In eleven cases the pain was a prominent primary or 
secondary feature In three the pain was negligible or absent In ten cases 
the pain appeared from one to four hours after meals, usually two to three 
hours afterward Vomiting, which was a common symptom, usually afforded 
relief Two patients obtained relief by taking alkalis In the majority of 
cases, therefore, the syndrome of duodenal ulcer was apparent, but the onset 
of the disease in later adult life, its rapidly progressive character as a rule 
the presence of marked pyloric obstruction and the frequent subacid or anacid 
gastric contents, and finally the general appearance of the patient, implied 
that we were dealing with a more serious process The average duration 
of symptoms at the time the patients presented themselves for examination 
was SIX and one-third months Two had had symptoms for only seven 
weeks, yet both had advanced duodenal obstruction One patient (Table II, 
Case XI) had had symptoms for about fourteen months, the longest in our 
series He also had advanced duodenal obstruction and at operation a hard, 
movable mass was found from 6 to 8 cm below the pylorus, encircling the 
duodenum Somewhat to our surprise the patient was still alive thirteen 
months after a posterior gastro-enterostom}’^ had been performed The aver- 
age duration of life m the entire series was thirteen and thirty-six hundredths 
months The average duration of life, as recorded in the literature, is about 

fThe clinical records are fairly complete in fourteen of the fifteen cases The one 
exception was a necropsi case (Table II, Case IV), in which there was a carcinoma of 
the duodenum, apparently having its inception in an old scar of a duodenal ulcer, but 
w'lth an independent associated carcinoma of the pancreas, s\mptoms were chiefl> due 
to the latter 
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seven months, the extremes langmg from three to eighteen months Flatu- 
lency, characterized by bloating, belching, and a sense of epigastric fullness, 
the latter often provoking distress, pain as pieviously noted, nausea and 
vomiting, usually of the retention type, and relief by vomiting, were the chief 
symptoms common to all the patients Weakness, thiist, dehydration, toxsemia, 
and maiked loss of weight and strength were symptoms in the cases of 
advanced obstruction With few exceptions the clinical course was quite 
progressive, which is to be expected m view of the lather short average dura- 
tion of the disease Jaundice, m oui cases, contiary to those recorded m the 

T\ble I 


Case A4g8siS Duodenal Toxcemta of Camnoma 


Intake c c 

Output c c 

Blood 

chemistry 

Haemoglobin, 

per cent j 

Blood 

pressure 

lO 

W 

Cl 

M 

o 

cd 

Q 

Proctoclysis 

Subcutaneous 

Intravenous 
glucose 10% 
NaCl 1% 

Mouth 

Total 

0 

Emesis 

Lavage 

Unne 

Urea 

Chlonds 

Carbon dio\ide 
combining 
power 

Systolic 

Diastolic 

3-10 

On Admission 










80 

90 

66 

3 - 1 1 

1300 



1780 

5080 

4210 

1000 


1160 

36 

350 

124 I 

79 

95 

70 

3-12 

1000 

0 

2000 

0 

3000 

2210 

400 

625 

1175 

26 

380 

113 8 

■ 

98 

70 



0 

2000 

90* 

5590 

2325 

0 

1025 

1300 

26 

450 

1034 


90 

60 

3-14 

2500 

1 

■ 

90* 

2590 

2325 

0 

1625 

700 

28 

450 

105 2 

63 

95 

65 

3-15 

1500 

1 

1000 



3600 

0 



■ 



■ 

95 

65 

3- 1 6 

1000 

0 

3000 

90'' 

4090 

3200 

0 

1600 

600 

22 

460 

948 

65 

95 

55 

3-17 

Operation — posterior gastro-enterostomy 







3-17 










20 

540 

83 0 




3-1 8 










i 45 

500 

82 0 




3-19 









i 39 

500 

68 0 




3-20 









t 

; 24 

460 

63 0 





’''Bcll'idonna 


liteiatuie, was conspicuous h} its absence with carcinoma of the ampullary 
portion, at least while the patients were under observation However, it is 
leasonable to suppose that ohstiuctive jaundice was one of the prominent 
terminal conditions, and probably the actual cause of death The fact that the 
seiiousness of jaundice in the second gioup is so strongly stressed by other 
w liters leads us to behe\e that the patients \vere seen m an advanced stage, 
or that the carcinoma had its origin in the ampulla itself or in the terminal 
portion of the common duct Carcinoma of the head of the pancreas occasion- 
ally iinohcs the duodenum sufficiently to produce obstruction thus confusing 
the diagnosis 
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EUSTERMAN, BERKMAN AND S\VAN 

On ph3Sical examination a tumor was found in ^^^e (33 33 per cent ) of 
the fifteen cases in the series Three of the cases were in the group of six 
cases of carcinoma of the first, or supra-ampullary portion of the duodenum 
The remaining two were in the second or ampullary group, which also con- 
sisted of SIX cases In the first group of three cases the tumors were rather 
tender, somewhat mobile, firm, nodular, and moderate in size No palpable 
mass w'as found in the third or mfra-ampullar} portion An anemic, cachectic 
appearance w'as the rule One patient (Table II, Case III) had a severe ter- 
minal anemia Data concerning terminal symptoms and signs m patients w ho 
survned operation but wdio later died at their homes are \ery incomplete, but 
It IS assumed that obstructive jaundice, inanition, toxccmia, anemia, extensive 
metastasis, intectious processes, mtercurrent disease, or other complications 
w’ere the culminating factors 

Gastric Retention fioni Duodenal Obstruction — There was clinical evi- 
dence of duodenal obstruction m twehe cases, consisting of a retention t\pe 
of \omitmg, marked succussion splash, and visible gastric peristalsis, the 
retention was readil) confirmed bj' motor-meal tests In two other cases 
(Table II, Cases III and XIV), there was no retention on first examination, 
but examinations four and nine months later, respectively, re\ealed marked 
obstruction and physical deterioration Therefore, in onlj' one case (Table II, 
Case IV) w'as there no duodenal obstruction with its associated phenomena 
Gastric analyses W'ere made in twelve cases In tw o cases the precarious con- 
dition of the patient, largely on account of obstructive vomiting, did not 
permit gastric anal} sis or Rontgen-ra} studies In five of the twelve cases 
there w'^as an absence of free hydrochloric acid In the remaining seven free 
acid (from eight to thirty-four, m terms of tenth normal sodium hydroxid, wnth 
an average of seventeen) was present in the gastric content In all but one 
case in which there w^as free h}drochIonc acid there was also gastric letention 
Positive occult blood reactions w'ere obtained m most cases In the infra- 
ampullaiy group the secretion w^as excessive and the gastric contents were 
colored a green or yellow by the presence of bile and pancreatic juice There 
was no particular difference in the gastric chemistry and motor tunction in 
the various groups 

Rontgcn-iay Examination — In three of the ten cases in which rontgeno- 
grams w'^ere made the findings w'ere negative or indeterminate In tw'o of these 
the examination had been made before obstruction had developed In one 
case (Table II, Case VIII), in which there w'as no barium residue after six 
hours, the Riegel meal revealed gastric retention after twelve hours Dilated 
stomach, wnth moderate to marked retention, but without a demonstrable 
lesion in the stomach were the common findings and were occasionally diag- 
nosed as operable lesions of the stomach In two cases the demonstration of 
a large stomach, dilated duodenum and retention made an exact anatomic 
diagnosis possible by this procedure Data of indnidual cases may be found 
in Table II 
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PRIMARY CARCINO^^IA OF THE DUODENUM 

Toxmma from Duodenal ObsUucfwn Tteafmcnf — Toxsemia fiom duo- 
denal obstruction is a serious complication because of its direct bearing on 
prognosis and suigical mortality Clinically, toxaemia may be suspected when 
the vomiting is associated with, or followed by, evidences of dehydration, 
symptoms of shock and uremia, and tetany-hke manifestations The charac- 
teristic changes in the blood are a rise in the blood urea, a fall in the plasma 
chlorids and a rise in the carbon dioxid combining power of the blood plasma 
In this type of intoxication the invariable tendency is towaids alkalosis, and 
therefore the use of alkalis in the treatment is contraindicated, although severe 
toxsemia may exist without tetany The latter, which is a very disturbing 
complication, may ensue when the carbon dioxid combining power of the 
plasma rises above too per cent It is mainly by a study of the chemistiy of 
the blood that the condition can be recognized eaily, the seventy measuied, 
and the extent of treatment gauged and its effect detei mined Sodium chlorid, 
glucose and water, given intravenously in the severe cases, constitute the 
accepted and only effective method of treatment Repeated gastric lavage 
should be the exception, rather than the rule, to obviate the additional loss of 
fluids and chlorids, of which the tissues are greatly in need A patient, who 
came under our obseivation in 1920 (Table II, Case IX), developed seveie 
toxKmia as evidenced by urinary changes, nitrogen letention, dehydration, 
shock, low blood pressure, and finally tetany The patient died aftei a gastro- 
enterostomy had been performed, although we leahzed at the time that the 
risk was very great The second patient (Table II, Case XII) was observed 
in March of this year He had marked duodenal obstruction, complicated 
eventually by profound toxainua and tetany Tieatment enabled the patient 
to undergo and survive the operation successfully (Table I) The fact that 
an nitoleiable situation is relieved and the life of the patient piolonged by 
gastro-enterostomy, even though it is only a palliative measuie, makes such 
pre-operative preparation a vital proceduie 

Diffetcnital Diagnosis ~Becms<i of the raiity of the disease it is reason- 
able to assume that the condition may sometimes be ovei looked It is almost 
impossible to distinguish, clinically or rontgenologically, cancer of the supia- 
ampuUary aiea from pyloiic carcinoma or obstructing ulcer Oui senes has 
refuted published tiaditions that jaundice is the impoitant feature of cancel 
of the ampullary poition When jaundice is piesent diagnosis must be made 
laigcly on the evidence afforded by Rontgen-ray methods However, we 
have seen duodenal obstruction the result of othei malignant processes, such 
as carcinoma of the head of the pancreas, carcinoma of the gall-bladder, and 
metastatic retroperitoneal carcinoma Also, obstruction of the third or infra- 
ampullary portion has lesulted from the caseatmg mesenteiic glands in tubei- 
culous peritonitis On the other hand, duodenal deformity or obstruction has 
resulted from hea^y bands, from the vessels of ^^blk'Ie, fiom inflammatory 
masses, the result of a perforating gall-bladder, and fiom extensne adhesions 
follow mg gaaro-cmerostom,. or after taking down a gasl.o-enterostomv 
Tliese malignant and benign conditions are the more impoitant iiossibihties 
It 1 
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to bear m mind when one is confronted with an actual or apparent lesion of 
the duodenum other than ulcer, especially when it is associated with ohstiuction 

Type of Lesion — ^With the exception of two large malignant papillomas 
all the lesions could be classified as stenosing adenocarcinomas Nagel, in a 
study of three specimens obtained at necropsy, found an annular, well limited 
constricting duodenal carcinoma in two , one was above and one below the 
ampulla of Vater In both of these cases the head of the pancreas was 
moderately involved The third specimen was an indurated ulcerative car- 
cinoma with moderate stenosis, the pancreas was also affected in this case 
In one case there was local glandular involvement, but in none was there evi- 
dence of other metastasis Microscopically the three necropsy specimens 
varied from a fairly well differentiated type of carcinoma with irregular 
acinous structures, lined by high columnai cells and interwined with con- 
nective tissue strands, to one less differentiated, showing just a few gland-hke 
structures and marked by areas of degeneration and local infiltration with 
lymphocytic cells The third represented a type about midway between 
these two 

CONCLUSIONS 

1 Of fifteen cases of primary carcinoma of the duodenum, six were in 
the supra-ampullary portion, six in the ampullary, and thiee in the infia- 
ampullary 

2 Twelve of the patients were males, and the average age was fifty-six 
years The duration of the disease averaged thirteen and four-tenths months 

3 The onset of symptoms was fairly abrupt in half of the patients The 
pain was severe in only two, and mild or negligible in the remainder In ten 
the pain or discomfort appeared from one to four hours after meals Flatu- 
lency, pain or distress, the retention type of vomiting, dehydi ation, and toxEemia 
were the major symptoms In most cases the course was lapidly progressive 
Jaundice, except as a terminal symptom, was rare, even in the ampullary group 

4 Tumor was found in five (3333 per cent ), and it w'as present only 
m supra-ampullary and ampullary portions 

5 In twelve of the fifteen cases in which gastric analysis was made, seven 
had free hydrochloric acid in subnormal amount, five had achlorhydria Gross 
gastric retention was present in all except one In the infra-ampullary group 
excess fluid containing bile and pancreatic juice w'as noted 

6 A dilated stomach with considerable barium residue without a demon- 
strable gastric lesion was the usual Rontgen-ray finding In two, gasti ic and 
duodenal dilatation and barium retention made an exact anatomic diag- 
nosis possible 

7 The toxaemia of high intestinal obstruction is a serious comjjhcation and 
invariably present in these cases Diagnosis and treatment aie discusseJ 

8 After proper pre-operative treatment a palliative gastro-enterostomy 
IS a justifiable procedure 
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9 Conditions that may give use to difficulty in differential diagnosis aie 
malignant and benign pyloiic obstruction, carcinoma of the head of the 
pancreas or gall-bladder with involvement of the duodenum , carcinoma of the 
ampulla oi teimmal poition of the common duct, and benign duodenal obstiuc- 
tion, the lesult of bands u hen theie are supia-duodenal vessel of Wilkie, inflam- 
matory masses, peritoneal tubeiculosis, and extensive post-operative adhesions 

10 The lesults of gioss and microscopic examination of neciopsied speci- 
mens aie given 
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EPITHELIOiVIAS IN SEBACEOUS CYSTS=^ 

Harold D Ca\lor, MD 

OF IlociiESTEn, Minn 

SFCTIO^ 0> suncic^t. PATIIOIXJGV OF TIIF M\10 tl IMC 

Sebaceous glands appear in the skin of the human embr>o about the fifth 
fetal month as single or occasionally double, buds of the hair follicles 1 hese 
follicles develop as a do\\ngro\\th of cells of the stratum germinativum 
The distal ends of the anlage become lobulated, fattj degeneration of the 
central cells of the mass progresses and forms the lumen of the alveoli and 
ducts of the gland The full) developed sebaceous gland is a simple or 
branched alveolar organ scattered through the skin of almost the entire surface 
of the body ® Probably nine-tenths of the sebaceous glands are closely asso- 
ciated with hairs The duct for each gland usually opens into the sheath of 
a hair follicle although it ma) open directly on the surface of the skin Usually 
only one gland is connected n ith a hair but there are cases in which the acini 
may encircle the hair completely In certain regions, the forehead and nose 
for example, sebaceous glands are more concentrated than on the extremities 
or back The skin of the palms and soles, and dorsum of the distal phalanges 
of the fingers and toes is believed b) many to be free from sebaceous glands 
The secretion of the sebaceous glands is first noticed about the fourth or 
fifth year, reaches its maximum in adult life, and tends to disappear in old 
age The lining of the duct and aheolus is flattened epithelium The cells of 
the margin of the saccule multiply rapidly, and are pushed by gro\vth of those 
behind into the lumen of the acinus aw a) from nutrition Here they undergo 
fatty degeneration until finally they are reduced to the granular fatty, almost 
cell-free material w'hich is sebum " Modified sebaceous glands are found 
around the eyelids (meibomian glands), mammar) papilke and areolre of the 
female, glans penis and prepuce, labia minora, glans and prepuce of the clitons 
Atheromas are now regarded as retention cysts caused by the occlusion of 
the duct of one or more sebaceous glands w ith the accumulation of the secre- 
tion Usually no duct can be demonstrated The flat epithelial lining of the 
wall can be seen and an increasing degree of degeneration of the cells adjacent 
to the lumen toward the centre, until the final state is noted in the fatty 
material and cell debris filling the cyst Lime salts may be deposited in the 
sebum and, if the cyst is infected, an abscess may develop with inflammation 
of the adjacent tissue 

Stelwagon asserts that the favorite sites for sebaceous cysts are the scalp, 
face, back and scrotum Two hundred thirty-six cases in w'hich sebaceous 
cysts had been excised at the Mayo Clinic w'ere studied Tw'o hundred twenty- 
four w ere simple atheromas , the remaining twelve w^ere sebaceous cysts 
* Submitted for publication, June 2, 1925 
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associated with epitheliomas The group of simple sebaceous cysts was 
analyzed first Only cases of proved sebaceous cysts were chosen for the 
senes Very inflammatory lesions which may have been atheromas were 
discarded because of the possibility of error One hundred twenty-one (54 
per cent ) of the cases occmred m males, and 103 (46 per cent ) m females 

(Table I) 

Besides the occupations tabulated there were twenty-eight others, each 
represented by one patient 

Tins scalp was the common site of the cysts Sixty-five patients (29 01 

T\BLn I 


Occupatwn 



Cases 

Per cent 

Attorney 

5 

2 23 

Carpenter 

3 

I 33 

Child 

5 

2 23 

Clerk 

4 

I 78 

Contractor 

2 

0 89 

Farmer 

48 

21 43 

Gram buyer 

1 2 

0 89 

Housewife 

84 

1 37 50 

Laborer 

5 

i 2 23 

Mechanic 

4 

1 1 78 

Merchant 

6 i 

268 

Physician 

6 

268 

Plumber 

2 

0 89 

Railroad man 

2 

0 89 

Realtor 

3 

1 33 

Salesman 

4 

I 78 

Stenographer 

2 

0 89 

Teacher 

* 

I 33 


per cent ) had wens m tins situation The face and neck followed in order 
of fiequencv (Figs i and 2) Peicentages of the number of patients in the 
group and of the number of lesions are given m Table II The fact that 
some of the patients had multiple lesions in different regions of the body 
accounts for the difference in the two percentages A fairly accurate and 
simple rule is that atheromas decrease in frequency from above downwards 
The legs are rarely affected, and the feet piactically never 

Approximately 14 per cent of the patients with simple sebaceous cysts gave 
a family or personal history of malignant disease Four patients (i 78 per 
cent ) had lecurnng lesions Three patients (i 33 per cent ) had lesions in 
surgical scais, two lesions followed bieast amputations, and one followed 
thiioidectoim Twent\-iiine patients (1294 pei cent ) had multiple lesions, 
twenty-two (9 82 per cent ) were m the same region of the body For 
example, one patient had eight sej>arate cysts of the scalp Atheromas of the 
buttocks were invanabl) diagnosed lipomas by climcians The youngest patient 
of the senes was aged six > ears He had had tw o lesions of the forehead since 
birth Klany patients had had tumors since early childhood, and one man 
had had a tumor for fort} -six years The tumors raned m size from a few 
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HAROLD D CAYLOR 


Table II 
Stic of Lesion 



Number 

Right 

Left 

Mednn 

line 

Lesions 
per cent 

Patients 
affected 
per cent 

Abdomen 


2 


3 

2 16 

2 23 

Arm 


I 

I 


0 87 

0 89 

Axilla 


3 

4 


303 

3 12 

Back 

10 


I 

9 

432 

446 

Breast 

n 

I 

12 


562 

5 80 

Buttock 

8 

3 

3 


346 

3 57 

Cheek 

22 

n 

10 


9 51 

9 82 

Chest 

10 


5 

1 

432 

446 

Ear 

I 

■ 



043 

044 

Face, including forehead, 
cheeks, ]aw, lips and 
parotic region 

37 

21 

15 

I 

16 01 

16 51 

Fingers 

3 


2 


I 29 

I 33 

Forehead 

7 

r1 

5 

I 

303 

3 12 

Hand (palm) 

3 

3 



2 59 

2 67 

Hand (dorsum) 

3 

2 

I 




Jaw 

3 

3 



I 29 

I 33 

Leg 

pm 

PBi 

1 


043 

044 

Lip (lower) 


^^P 



043 

044 

Lumbar region 


^^P 

2 


0 87 

0 89 

Mastoid region 



3 


I 29 

0 89 

Neck, including back and 
front 

34 

12 

9 

13 

1471 

14 73 

Parotid region 

4 

4 



mm 

I 78 

Scalp 

65 




28 13 

mm 

Scrotum 

2 




0 87 


Shoulder 

II 

5 

6 


4 76 

4 02 

Thorax, including front and 
back of chest and breasts 

33 

5 

17 

II 

14 28 

1472 

Temporal 

5 

5 



2 16 

2 23 

Thigh 

6 

6 



2 59 

! 

2 67 
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miiiimeters to 6 cm m diameter The atheromas developing m the palm 
deserve mention, for it is generally supposed that there are no sebaceous 


glands m this 
situation The 
feet and legs 
were, with 
one exception, 
free from 
atheromas 
E p 1 t h e - 
liomas arising 
1 n sebaceous 
cysts have been 
described b y 
Ricker and 
Schwalbe, Seff 
and Beikowitz, 
a n d Busfield 
Ricker and 
Schwalbe r e - 
viewed the lit- 
erature up to 
1914, and 
found that 
f o 1 t y-t h 1 e e 
cases of malig- 
nant change in 
athei omas had 
iieen 1 epoi ted , 
these they em- 
bodied in then 
study In this 
group there 
were twenty- 
two males, six- 
t e e n females 
and in f 1 \ e 
cases the sex 
w as not men- 
tioned Se\en- 


Right 

Forehead i 
Temple 
Ear i 
Cheek 12 
Parotid region 4 
Lower Lip 1 
daws 3 
Neck 12 
Shoulder 
Cheat 4 
Axilla 3 
Breast 1 


Arm 
Ajbdomen 


Hand 
palm 3 

Index 
finger 1 

Thigh 6 


Left 


Scalp 68 

■Forehead 5 
Midime Forehead 1 
Cheek 10 

■Neck Side 8 
■Midime Neck 5 
-Shoulder 6 
Chest Midfine I 
Chest 5 
-Axilla 4 
■Breast 12 


Abdomen 
Midime 3 

•Arm 1 


Tic. I 



Icixit-um 2 

Second 
■finger 2 


Leg 1 




One pa,.e,n .a. le. .,.an tnentf.'tef 
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Neck back 8 


more The tumors usually grew slowly and their size varied from 3 to 10 
cm m diameter 

Self and Berkowitz, m 1916 repoited thiee cases of epitheliomas develop- 

Left Ricrht '"S f™"’ 

ceous c } s t s 

Their patients 
were aged 
twent^ -seven, 
fort} -s e V e n, 
and fifty-one, 
respectively 
The cysts 
varied m size 
from I 5 to 2 5 
cm in diame- 
ter All of the 
lesions o c- 
curred on the 
head One, the 
only fatal case. 
Buttocks developed m a 
Hand recurring cyst 
'dorsum £ the scalp, 
one was of the 
forehead a 11 d 
one of the tem- 
ple Local in- 
juiy seemed to 
he a factor in 
the production 
of the malig- 
nant change 
Heredity w a s 
not a factor in 
their series 
Two of the tu- 
mors were 
SQuamous-cell 

Fig 2 — The approximate location and number of sebaceous cjsts of the posterior ^ 

aspect of the bod> epithelionias*, 

and one a basal-cell epithelioma One lesion was an infected ulcerated c}St 
Busfield reported a case of a rodent ulcer developing from a sebaceous 
cyst of the temple Narat has recently descnbed a case of an epithelioma 
developing on the surface of an ulcerated sebaceous cyst of the scalp 

Twelve cases of epithelioma developing m sebaceous cysts were studied 
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Back rnidline 9 
Back 1 
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in the piesent senes f Eigl’t of the tumors weie obseived simultaneously with 
224 simple seliaceous cysts, so that the approximate incidence of malignancy 
in this group was 3 44 per tent 4 In a few cases it was necessaiy to depend 
on the history gi\en by the patient or 
attending physician for the diagnosis of 
atheioma because the malignant condition 
so overshadowed the microscopic picture 
that only the neoplasm could be accuiately 
observed and described The tumors in 
this group, arranged accoiding to Mac- 
Carty’s classification, are textoblastomas 
and pseudotextomas ^ ^ ‘ Textoblastomas 
are those malignant neoplasms, “ which 
aie composed of cells so undifferentiated 
that It IS impossible positively to recognize 
the textocytes (adult tissue cells) into 
which they would develop if diffeientia- 
tion occurred , ” these tumors are called 
sai comas, caicinosai comas, and so foith 
Only one case (Case XII) was m this group The remaindei of the new 
giowths in this senes are giouped with the pseudotextomas, which include 
those malignant tumois composed of partly diffeientiated cells, and resembling 
somewhat noiinal adult tissue cells of the oiganism In this group are adeno- 
carcinomas, sarcomas, and most 
epitheliomas 

REPORl or CASES 

Case I — A farmer, aged forty- 
two, complained of a “ sore ” and later 
a “ lump ” of the nose present for five 
years With local treatment this tumor 
ulcerated and discharged thick material 
The father of the patient had cancer 
of the face and an aunt had cancer of 
the arms Examination of the tissue 
removed at operation revealed basal- 




Fig 3 — Basal-cell epithelioma (Case I) 
(.\ 75 ) 


Eir ^ — Sqinnious-cell epithelioma rnde i sho\MnK 
marked diT!ercntiation (keratinization) in more than 75 
percent of the section (Case IV) (\ 35 ) 


cell epithelioma apparently arising 111 
a sebaceous c\st (Fig 3) Tbe ulti- 
mate result of this case is unknown 


C\si II— A draMiian aged forU-fiae, complained of a tumor of the left cheek 
present for twcKc tears The lesion had ulcerated at intcrtals Three >ears after the 


T Since this report one patient with an epithelioma in an atheroma of the scalp and 
one of the side of the neck hate been examined 

IThis percentage is probablt higher than would be found in some series because not 
all sebaceous ctsts remoted were sent to the laboratort for examination and because 
bigblt infl unnnble lesions in the skin which mat hate been sebaceous ctsts were disre- 
g luled in selecting cases 
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growth was noticed, it was removed and diagnosed a sebaceous c>st, it recurred within 
three years Nine years after the recurrence, a second cyst was excised, and was diag- 
nosed a basal-cell epithelioma arising in an atheroma Three years after the second 
operation this patient had a recurring lesion of the left cheek 

Casl III A woman, aged si\ty-one, came to the clinic because of a prolapsed uteru*- 
During the examination a cystic tumor about 2 cm 111 diameter was discovered just be- 
neath the skin of the 









Fig 


S The gross appearance of the lesion at the time of examination 
(Case VI) 


left shoulder blade 
The patient did not 
k n 0 w h o w long 
this nodule had been 
present Her father 
had had a malignant 
growth removed 
from his hp The 
cyst was excised 
and found to be an 
itheroma containing 
squamous-cell e p 1- 
thelioma, grade i 
The final result in 
this case is not 
known 

Ca s F I V — A 
tsoman aged 
se\entj-fitc, came 
to the clinic because 
of a recurring CiSt 
of the scalp The 
growth was removed 


^d found to be a wen Two years later the tumor recurred and was again excised 
1 he tissue removed at the second operation was found to be squamous-cell epithelioma, 
grade i, in a sebaceous evst (Fig 4; 







recurrence, then died from old age 
Casl V — A man, aged fifty eight 
had had a cyst of the right occipital 
region for ten years It had been 
opened and had drained “ pus and 
cheesy material ” at intervals for 
jears The lesion x\as removed and 
proved to be a sebaceous cyst 2 5 cm 
in diameter containing squamous-cell 
epithelioma, grade i, which had differen- 
tiated markedh' Nothing definite is 
known concerning the outcome in this 
case 

Case VI A man aged fortj -nine, 
came to the clinic because of unnan 

disturbances and an ulcerating sore of the abdominal wall that would not heal (Fig 5) 
AfpR " appeared about one vcai before as a small “boil” or “pimple” iieai 
TliA ? ^ ter violent squeezing on several occasions cheesy material extruded 

never completely healed It would drain, scab over, and then break down 
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Fig 6 — Squamous cell epithelioma grade i The 
cage of an epithelial pearl is show n with complete differ 
entiation of the cells into keratin (Case VI) (\ So ) 
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Fig 7 — Atypical sqnamous-cell epithelioma grade 2 
(Case VII) (\ 60 ) 


Ihc tuinoi iiraduallt increased m si7C when the patient was examined it was a)ou 
3 cm in Its greatest dimension It was excised and found to lie squamous-cell epithelioma, 
grade i arising in a sebaceous cyst (Eig 6) There had been no iccurrence two months 

after the operation , , 1 r 

Casc VII -a woman, aged fifU-six, had had a “ grow-th ” on her right cheek for 

tw’clve years Her father and one cousin had died from cancer Tw'o years before, 
a sebaceous cjst had been diagnosed It w'as removed promptly recurred and w'as excised 
a second time At the Mayo Clinic a ^ 

cystic tumor 1 5 cm in diameter 
reinotcd and diagnosed atypical 
cell epithelioma, grade 2 (Fig 7] 
ently arising m a sebaceous cyst 
years and one month after operj 
had been no recurrence 

Casl VIH — A w'oinan, aged sixty- 
five, had been troubled with a lecurrinj 
atheroma of the left cheek for seventeen 
jears The tumoi had been remove 
tw'ice before the patient came to the Ma3'o 
Clinic, the last time seven j'ears previously 
At the examination a painless, slightly 
ulcerated cjst of the right cheek, about 
0 T cm in diameter, w'as found Under 
local aiiffisthesia the diseased tissue w'as 
excised Microscopic examination re\eaicd a prickle-cell type of epithelioma, grade 2 
arising in an atheroma (Fig 8) This woman was w'cll w'lthout recurrence tw'elve years 
and one month after liei last operation 

Cash IX — A man, aged fortj'-four, came desiring advice and treatment concerning 
a tumoi of the front of his left leg just below' the knee This nodule had been present 

for five 3 ears and had slowly increased m size 
until at the time of the examination it w'as about 
2 cm across It had never been painful Under 
local anaesthesia the growth was remo\ed and 
found to be a sebaceous cj'st containing in its 
lumen a prickle-cell t3pe of epithelioma, grade 2 
^ There w'as no recurrence three months after 

» remo^al of the tumor 

C\sn X — A man, aged eighty-two, had 
noticed a “pimple” on his left temple for five 
~~.r ttionths before coming to the clinic This lesion 
increased rapidb m size until, at the time of 
Ir admission, it was about i 5 cm m its greatest 

dimension The tissue remo\ed was a squamous- 
ccll epithelioma 2, arising in a sebaceous C3st 
(Fig 9) This man died from apoplex3 elesen 
months after operation 

C\SE XI — A man aged thirt3 -eight, had 
had a gradualh enlarging “ lump on the back 
of his head since childhood An aunt had died 
fiom cancer of the breast Three tunes m the thice months just preceding the patient’s 
MMt to the clinic this c\st hid been iemo\cd but had recurred At the clinic a wide 

sqinmous-ccl! epithelioma grade 3 vas found in an atliero- 
Ibirt Were main mitotic figures m the malignant cells (Fig 10) This 






Fig S — Pncklc-ccll cpitlielionn ynde 2, 
hi(’h m n nificstion to show the prickles 
htlwccn the tells nt a (Cssc VIII) 1200 ) 


111 nous c\st 

imii was alnc and well eight \cars after operation 
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CAsr XII — A woman aged sc\cntv-onc, Ind had a cjstic tumor of the right cheek 
for tw'enty >ears Three years after it first appeared it w'as excised, but it soon recurred 
Both her grandfatliers had died fiom cancer flic tunioi remained about 05 cm in 
diameter until three months before examination at the clinic, wdieii it began to enlarge 
rapidly The patient lost 15 pounds m eight weeks The lesion w'as an indurated ulcerat- 
ing area strongly suggestive clinically of mahgnancv A piece of tissue, 3 by 3 by 2 cm , 

_ excised, and examination revealed 

H squamous-cell epithehom r, gr ide 4, appar- 

ently arising in a sebaceous c\st This 
p woman died se\en months after opera- 

tion from carcinomatosis (Fig ii) 

Seven patients ( 58 33 per cent ) 

‘'i familj history of malignant clis- 
^‘''se The lesions were about 
equally divided between the sexes, 
* seven being in males and five m 
females The age ranged from 
tlnrty-eight to eighty-two years 
Fig g — Squamous cell epithehoim enclo 2 (Case X) One patient WaS 111 the f OUl th de 

^ cade and one m the ninth two each 

in the sixth, seventh, and eighth decades, and four m the fifth Three 
of the lesions occuired on the seal)), one on the temple, foui on the cheeks, 
one 111 the nose, one on the shoulder, and one on the abdominal wall, and one 
on the leg (Fig 12) Four cysts (one-thiid of the total) had ulcerated 
The ulceration was appai ently caused by abrasions from combing the hair, 

rubbing of clothing or by local ^ y ■ TJ ^ 

applications used for treatment f ^ K- ^ -~ir- ^ 

In most cases theie was no lustoiy ^ •%, 

of lecent enlargement of the lesion ^ **f 

One growth developed, accoidmg -0^ ^ " 

to the histoiy, in five months One rX * ' ft ^ 

fatal case (Case XII) was that of ^ ^ ^ 

a recurring cyst of twenty yeais’ , 

duration (Table III) ^ ^ ^ * f * • 

If the contour of the cyst was r.? ' :f:'' ^ 

pieserved the epithelioma could be » *•* ^ ^ ^ ■ 

distinguished grossly as a flat 01 ^ ^ 

papillary gray to white firm area ^ ^ 

errnwino- from tbp wall infn tbp Fig lo —Squamous cell epitheliomn grades Large 
growing irom ine wan into tne malignant ceils showing little differentiation many 

lumen and appai ently later in\adnig ‘^“"♦•aming mitotic figures (Case xi) (asso) 
adjacent structures Ten of the epitheliomas were the squamous-cell type and 
two basal-cell type ^ The squamous-cell tumors, classified accoidmg to the 
method first described by Broders,-> ' were four epitheliomas giade i, four 

t Kaufmann mentioned an epithelioma developing in an atheroma and observed that 
ulceration usually came on before the malignant condition was noticed 
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epitheliomas grade 2, one epithelioma grade 3, and one epithelioma grade 4 
Two prickle-cell tumors were included in this senes They were both graded 2. 
The prickle cells are usually most leadily found close to the blood-vessels 
wheie the malignant cells sometimes assume radial arrangement Under high 


Table III 
Chwca! Notes 


Case 1 

Age 

vears 

Epithelioma 

Site 

Comment 

I 

42 ] 

Basal-cell 

Nose 

Father and Aunt died from cancer 
Lesion on face ulcerated, nothing 
known regarding ultimate result 

2 

45 

Basal-cell 

Left cheek 

Recurring lesion of cheek Lesion re- 
curred three years after removal 

3 

61 

Squamous-cell l 

Left shoulder 

Father had cancer of hp No report 
from patient regarding present condi- 
tion 

4 

75 

Squamous-cell l 

Scalp 

Recurring lesion of scalp 

5 

58 

Squamous-cell i 

Scalp 

No report from patient regarding pre- 
sent condition 

6 

49 

Squamous-cell i 

Abdominal wall 

Infected ulcerated lesion of abdominal 
wall 

7 

1 

56 

Squamous-cell 2, 
atypical 

t 

Right cheek 

Father and one cousin died from cancer 
Recurring lesion of cheek Patient 
alive and well without recurrence 
eight years after last operation 

8 

65 

I Squamous-cell 2, 
pnckle-cell 
type 

Left cheek 

Recurring cyst of cheek No recurrence 
seven years and seven months after ex- 
cision 

9 

44 

Squamous-cell 2, 
pnckle-cell 
type 

Left knee 

No trouble three months after opera- 
tion 

10 

82 

Squamous-cell 2 

Left temple 

Lesion noticed first, five months before 
Died from apoplew one year after 
operation 

11 

■ 



Aunt died from cancer Lesion recurred 
three times in three months Alive 
and well eight years after removal with 
no recurrence 

12 

71 

Squamous-cell 4 

Right check 

Both grandfathers died from cancer 
Recurring lesion of right cheek Died 
from carcinomatosis seven months 
after operation 


magnifuation. with the condensor aperture of the microscope ^ery small, the 
jiiukles belueen the cells can be denionstiated In some areas these tumors 
icscmblc the basal-cell t\ pc of epitheliomas Broders ' sa\s that he has neiei 
seen an epithelioma of the pnckle-cell t\pe that spread b\ metastasis, although 
liom the appearance of the lesions there is nothing to account foi this pecuhar- 
it\ Caieful examination of the sections of epitheliomas 1. rexeals marked 
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keiatinization of the cells The clitlerentiation -\aiies in this group from 
almost complete to appi oximatelv 75 per cent The most highl} differentiated 
squamous epithelium in a tuinoi is tonipletel}'' keratini/ed, as is seen m epithe- 
lial pearls'* But in giading one must not depend only on the foimation of 
epithelial peails Theie aie all grades of keratinization of squamous-cell 
tumors from the slightest to the most extensive deposits in the cytoplasm An 
epithelioma giaded 3 maj contain peails and the lemamder of a section of the 
tumoi be composed of undiffeientiated highlj’- malignant cells (Fig 10) In 

epitheliomas graded 2, the difteien- 

;5 to 50 pel 
the sections 
the lesion 
amous-cell epi- 
'he nuclei of 
chromaphilic 
carcinoma 

There was no t\pical foimation of 
epithelial peails The cells of the 
tumor had lost their usual aheolar 
ariangement and were scattered 
with then long axes pointing in 
many diiections lather than in con- 
centric circles, as is seen around 
pearls, or in more or less regulai strata The tumor cells were more rounded 
than was common in squamous-cell caicinoma, and the usual pa\ement-stone- 
hke cells were for the most part absent In some aieas the tumor suggested 
a basal-cell type, but more careful stud)’ showed it to be composed of atypical 
squamous cells 

The epithelioma giaded 3 showed approximately 30 per cent of differ- 
entiated areas The tumor cells were large and contained hvperchromatic 
nuclei There cvere many mitotic figuies The clinical history of rapid recur- 
lences following partial lemocal of the tumor in this case was exactly m line 
with the microscopic picture 

The epithelioma graded 4 was composed of large, appaiently rapidl) 
growing cells without cornification The nuclei of the cells were unusually 
large MacCarty has pointed out that with such cells in lymph-nodes it is 
almost impossible to tell the exact type of neoplasm from w’hich they arose 
The extieme malignancy in this case w'as show'n by the death of the patient, 
within seven months, from generalized metastasis 



Fig II — Squamous coll epithcliorm grade 4 com- 
posed of large undiffcrentntcd malignant cells contain- 
ing no appreciable keratin (Case 'S.II) (x 60 ) 


CONCLUSIONS 

Sebaceous cysts can develop in almost any portion of the body covered by 
epidermis, the palms included They aie retention cysts caused apparently by 
obstruction of the duct of the gland and accumulation of the selium All 
sebaceous cysts should be removed, for they may become the site of a malig- 
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nanl tumor Appioximately 344 pei cent of the sebaceous cysts m this 
senes eventually became malignant The lesion should be excised if it is 
ulcerated, and excision is imperative if the lesion recurs Obviously all 
sebaceous cysts should be examined carefully for malignant change Heredity 


Cheek 


was a p p a r- 
enlly an elio- 
logic factor 
m the devel- 
o }) m e n t of 
epitheliomas Nose 1 
in the cysts 
studied, since 
58 33 per 
cent of the 
patients with 
epitheliomas 
gave a family 
history of 
malignancy, 
w bile only 
13 S3 e 1 
cent of the 
]mtients with 
simple un- 
compl icated 
sebaceous 
c\sls gave a 
peisonal 01 
family histoi v 
of m a 1 1 g - 
nanct Local 
II 1 1 1 a 1 1 o n 
vhilc it mac 
he an item m 
causing t h e 
dcvelopmpnt 
of ’nah^nnnt 
change, w a s 
not most im- 
1)01 tant factoi 
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Left 
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CARCINOMA OF RECTUM ^ 

REPORT OF OPERATIONS AND PRESENTATION OF CASES 

By Joseph A Blake, M D 
OF New Yohk, N Y 

The cases embodied m this repoit were opeiated upon between the years 
1906 and 1912 in the Roosevelt and Presbyteiian Hospitals They comprise 
all of those of which I have been able to find lecords I regret that the 
follow-up in these cases has been so meagre as to make it impossible to state 
the aveiage duiation of life after opeiation, and thus compare the results of 
the different operations The number of operations is also too few to enable 
one to deduce much from them 

Of sixteen operations ten weie combined operations with excision of the 
lower sigmoid and entiie rectum m one stage, with simultaneous formation 
of an inguinal colostomy There was no operative mortality in this group Of 
these, two are alive, one seventeen the other sixteen years aftei operation 
(both presented) , one lived twelve and one-half years and is said to have 
died of lecuiience, one died of lecurrence in five years and two months, 
in one other case I was unable to remove the growth and she died in six 
months The other five have been lost sight of 

There weie six combined operations in which a low anastomosis with 
pieseivation of the sphinctei was performed Of those six, there was one 
post-opeiative death on the tenth day from pulmonary embolism, the others 
lecovered fiom the operation One of these is alive and well fourteen years 
after opeiation and has lecently taken out a large life insurance He was 
undei thirty yeais when ojierated on One had a stricture and died 
of lecuiience two ycais after opeiation The other two have been lost 
fiom obseivation 

One ])atient was opeiated by the combined method with complete removal 
of the lectum and anus with the formation of a perineal colostomy She 
died on the fouith da^ from low intestinal obstruction, as proved by autopsy, 
a few hours aftei a secondai\ inguinal colostomy Of the total 16 cases, 
there was thus an operatne mortality of two, that is, 12^ per cent Three 
can be considered as cuies. being alive and well from fourteen to seventeen 
veais after ojieiation There may be others still alive, but we have been 
unable to leach them 

Theie were three accidents m the group of combined operations with 
inguinal colostonn In one a loop of small intestine herniated between the 
sutu res m the iichic fiooi, but the obstr uction was recognized and rehe\ed 
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by secondaiy celiotomy on the third day with uneventful recovery An ureter 
was injured in each of two women, in one an anastomosis was immediately 
done successfully , in the other a pei sistent urinary fistula resulted 

In regard to the choice of operation for carcinoma, I believe that nearly 
all surgeons are convinced that the combined abdommo-penneal is the only 
rational one, and it is needless foi me to leview the leasons wherefor They 
have been very ably stated by Dr D F Jones and proven correct by his 
results The only question for discussion being, perhaps, the methods by 
which the operations should be performed The cases may be divided into 
two groups, one m which the growth is low and m which the preservation of 
the sphincter am entails a risk of ineffectual removal For this group the 
entire rectum and anal region should be removed and an inguinal colostomy 
instituted The other group comprises those cases m which the growth is 
high and in which there maj not be a downward spread to the lymphatics of 
the perineum, anus and ichio-rectal regions I saj “ ma}" not,” for there is 
always a question of doubt Unquestionably in these higher growths the oper- 
ation offering the best chance of immunity from lecurrence is complete exci- 
sion and inguinal colostomy, but in the face of strenuous opposition to an 
inguinal colostomy one is justified perhaps, if all concerned understand the 
risk, in presenting the sphincter and doing a low anastomosis The one in 
my series who has had no lecunence fourteen jears after the operation, in 
whom this low anastomosis was done, had a lelatively high growth just 
reached by the examining finger I feel that complete extirpation and 
inguinal colostomy is the best operation for all cases and the only permissible 
one for low growths and I have refused to operate on such cases unless they 
permitted me to do it 

In regard to the operative mortality of the combined abdomino-perineal 
operation, all my operations have been done in one stage, that is, the colos- 
tomy has been done and the rectum removed at the one operation There have 
been more than ten of these operations, as I reported fourteen in 1911, and 
there have been a few since then The last case I operated died, a woman of 
seventy-five years All the others lecovered from the operation The operation 
is a shocking one, but a clean one, and convalescence is rapid To perform 
It properly, there should be three assistants, one at least of whom should be 
an experienced operator, and the team work must be good 

As I have done it, a sufficiently long median incision is made , the opera- 
bility determined , the site of division of the intestine selected, and then a split 
muscle (McBurney incision) made through the left lateral abdominal muscles 
Through this incision a long clamp is introduced and the gut strongly clamped 
at the point of division Another small clamp is placed just below this and 
the gut divided with the cautery, and the proximal end pulled out through the 
lateral incision, thus completing the colostomy, no suture being necessary 
The pelvis is then dissected as usual, freeing the gut as low as possible The 
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j)atient is then put in the lithotom} position and the operatoi completes the 
perineal dissection while the first assistant closes the flooi of the pelvis and 
the abdominal wound The perineal wound is closed, and a stab drainage 
wound made alongside the sacrum for a fan -sized drainage tube 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

AND or THE 

PHILADELPHIA ACADEMY OF SURGERY 

Joint Meeting Held Feh miy 2y, 

Dr Eugcnh H Pool in the Chair 

SYMPTOMS AND LATE RESULTS IN NEOPLASMS OF IHE SPINAL CORD 

Dr Charles A Elshlrg read a paper with the above title, for which see 
p 1057, Annals 01 Surgery, vol Ixxxi 

In illustration of his paper Doctor Elsberg presented a number of patients 
as follows 

Case I — A young man upon whom he had twice ojierated for an extra- 
medullar) spinal cold tumoi at the sixth cenical segment A well- 
encapsulated tuinoi was lemoved Yvhich was repoited b\ the laborator\ as a 
fibroma Two Years latei he letuined to the hospital with a recuiience of 
his symptoms and at the second opeiation peifoimed m 1921, R second well- 
encapsulated giowth together with a small piece of dura, was removed 
Convalescence from the second opeiation was satisfactoiy, and the report 
from the laboiaton was that the tumoi was a spindle-cell sarcoma 

Case II — A man from ivhom he had removed an extramedullary leio- 
myoma at the second and thud cervical segments When he Yvas admitted to 
the Neurological Institute, the symptoms and signs ])omted to a tumor at the 
second cervical segment At the laminectomv an extiamedullai) tumor was 
removed fiom the level of the second ceivical segment It had a process 
extending thiough the dm a and through an mter\eitebial foramen The 
tumoi was a leiomvoma which contained a large numbei of blood-vessels 
Improvement was noted by the patient as soon as he awoke fiom the anaes- 
thesia and there was a steady and rapid return of jiower in all four limbs 
He has completely recoveied 

Case III — A patient from whom he had removed an extramedullary 
spinal cord tumor from the level of the seventh segment 111 1921 The tumor 
lay in front of the cord and had caused a slightly marked spastic paraplegia 
with sensory disturbances that were more like those of a growth within the 
substance of the cord The patient suffered also from gastric distress after 
meals and on account of the gastric symptoms had been operated upon in 
another institution foi suspected gastric ulcei which was not found This 
patient demonstrated that abdominal symptoms of spinal root origin mav be 
mistaken for symptoms of intra-abdominal disease 

Case IV — A woman, twenty-five years of age, from whom in 1923 he 
had removed an extramedullary tumor from the left and posterior surface 
of the cord at the eleventh to twelfth thoiacic segments The patient had a 
positive Wassermann reaction and gave a five months’ history of numbness 
in the toes of the left foot which had gradually spread up to the left leg Ten 
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weeks before the operation the right limb became affected and soon walking 

became impossible . , , ^ , 

Upon physical examination, it was found that the left lower extremity was 

weakei than the right There were maiked sensory disturbances which 
involved dermatoes only up to the fifth lumliar, and muscle and joint senses 
were markedly impaired in the lower limbs 

The unusual features of the case weie the rapid onset of the symptoms 
in the presence of a positive Wassermann reaction and the very rapid return 
of function after the removal of the tumor, so that within a few weeks all of 
her motor and sensory disturbances had disappeared 

Cash V — A woman, with a history of four years’ duration, from whom 
he had removed an extramedullary tumor from in front of the cord at the 
level of the fouith cervical segment The physical signs presented by the 
patient were mostly those of a right haimiparesis, and it was of interest that 
tactile sensibility was normal all over the body, while pain and temperature 
sensibility were only slightly disturbed The manometnc tests failed to show 
any distinct interference with the circulation of spinal fluid The patient 
recovered satisfactorily from the operation and left the hospital twenty days 
after the surgical interference She has steadily improved since that time 
Dr Jami:s H Kenyon presented a woman, thirty years of age, whose 
symptoms began in 1922 with pain in both shoulders, but mostly m the left 
A few months later the legs seemed to be weaker, the pain had extended down 
the left side, also across the lo\ver abdomen, and there were various sensations 
of heat or of pins and needles in the soles of the feet, particularly the right 
By Octobei, 1923, about one and a half years after the onset, she could not 
walk at all, had a tight band-hke sensation at the nipple line, breasts were 
very tender, so that she could scarcely touch them Breathing became difficult 
and a deep-seated pain appeared m the centre of the chest Tw'o months later 
she could not stand, could scarcely sit up, and was uncomfortable all the time 
Urination became frequent and scanty and the bladder never felt empty 
March 14, 1924, she entered the Neurological Institute, unable to stand 
01 w^alk, could not even sit up, could not pass an) urine, had to be cathetenzed. 
The band-hke sensation around the nipple line was worse, parsesthesia of legs 
and feet more pronounced, especially on the right side 

With a diagnosis of tumor of the spinal cord, extra-medullary, but inside 
the dm a at the level of fust thoracic vertebra, on March 29, 1924, he removed 
the spines and laminre of the seventh cervical and first thoracic vertebree 
Color and contour of dura noimal, lather tight, no pulsation Some increased 
lesistance felt on palpating dura under the seventh lamina Dura opened, very 
little fluid, tumor exposed, an elliptical incision in the adherent dura overlying 
It w’as made By slight traction on this piece of dura and gentle manipulation 
w'lth a sepal atoi the tuinoi w'as easih removed wuthout any trauma to the 
cord During this manipulation the usual amount of clear fluid escaped, show- 
ing that there had been a partial block of the spinal canal The tumor was 
molded around the postenoi surface of the cord at the level of the lamina 
of the seventh ccrMcal \eitebra It measured 25 by 2 b) 05 cm , it was 
not adberent to the cord 01 nene roots 

PaDwlogical Exauunotwi} — Endothelioma 

Po^t-opnaiivc Coiosc — The patient could mo\e her legs on the third 
d.u , v.is out of bed on the twelfth da> and on the thirteenth da> walked the 
length of the hall, something she had not done for fi\e months 'She left the 
hospital on the twenU -eighth da\ At the present moment. Februarv 2?, 
1025. the jiaticnt is normal in ever} wa} , all tests are normal She walks 
jicifecth The bladder function is all right 
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Dk CiiAiuj s iJ Fua/jck (Philtidelphia) leviewed the last forty cases 
of piesumptue s])inal cord tumors, covering his experience in the last few 
3 ears, in which a laminectomy had been performed He regarded the most 
difficult piohlem in spinal cord tumors to be the diagnosis rather than the 
localization, differing in this respect from brain tumors in which the reverse 
IS title One learns more, perhaps, from reviewing one’s mistakes than dis- 
jilaying one’s successes, so the speaker had selected the eight of these forty 
cases m which he had failed to find a tumor, cases in which the diagnosis had 
been inaccurate These cases jiroved to be multiple sclerosis, am3optrophic 
lateial scleiosis, transverse m 3 ehtis and \arious S 3 'philitic lesions 

These diagnoses had been confirmed Iw the subsequent course of events 
and by the development of semptoms not apparent before the laminectom) 
was peifoimed Of these eight cases in which a mistake in the diagnosis 
had been made, six had been referred to him by competent neurologists as 
spinal cord tumors 

In the matter of diagnosis. Doctor Fra/ier thought it perhaps not ^lO 
impoitant w'hat these eight cases jiresented as what the} did not present 
In these failures there w'as in none a t3'pical tumor histor}’- and especiall} 
notable w'as the absence of pain In the majorit}' of cases, in go per cent 
of his owm senes of verified spinal cord tumors, there was a definite, typica 
spinal cord tumor history, that begins w'lth pain and months’ duration, some- 
times years, and always and continuously referred to the same region Pam 
IS the most important and essential feature not only in the diagnosis, but often 
m the localization of spinal cord tumors As the}’’ begin with pain, there 
follow para:sthcsias and almost ahvays after these the motor disturbances, 
atrophies, paresis or paral}ses In only lo per cent of his senes loas there 
Cl painless luitoiy and in everc one of these the tumor proved to be extra- 
dural These peicentages may differ from those of Doctor Elsberg’s series, 
if so, this can be explained In the difference in the point of origin of 
the tumors 

In the majority of mistaken diagnoses difficulty was experienced m the 
attempted segmental localization In the verified tumor there is invariably 
one or more of the following suggestive features , a precise sensory level, 
definite pain distribution, sympathetic phenomena, loss of a single reflex, 
muscle atrophy, involvement of the diaphragm Except in lesions of the 
cauda equina the pelvic viscera were not involved until comparatively late 
One of the outstanding points in differential diagnosis is this, the findings 
must be definite, not vague, they should lie clear cut, not difficult of inter- 
pretation He usually found when he had made a mistake that the histor} 
was at}pical, the physical findings were not sharp and clearly defined In 
one of his series which proved later to be a case of multiple sclerosis, the 
objective symptoms were vague and the history by no means typical In one 
case of amvotrophic lateral sclerosis, w'hile the early historv was suggestive, 
there w’as no w^ell-defined sensory level In one case of transverse myelitis 
the com se wms rapid pain w^as not a prominent factor, incontinence developed 
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early Hind sight is better than foresight, but the true nature of the lesion 
did not reveal itself in these mistaken diagnoses until some time aftei 
the exploration 

Too much emphasis, the speaker thought, had been laid upon the piesence 
of a spinal block It is not a matter of vital importance It is giatif}ing 
of couise to know if the patient has a spinal block, but one s judgment should 
not be overinfluenced by it If in cases without evidence of spinal block an 
exploratory laminectomy is not performed, manj'^ tumois will be overlooked, 
and pel contra there may be cases of spinal block in which the block is not 
due to tumor, but to some other lesion, a pachmenmgitis oi a meningomjehtis 
Foi these reasons one should place a reservation on the importance of 
spinal block 

Among the verified tumors there was only one in which the tumor was 
not uncoveied at the first operation, in this case the segmental localization 
was higher than the lesion As a rule, if an error has been made the lesion 
IS higher rather than lower than the anticipated level, and it becomes neces- 
sary to remove one oi two laminie above the contemplated exposure, but m 
this case the reverse was the case Eleven per cent weie extia-dural, in 
one the tumor was both intra-spinal and intra-cranial , in lO pei cent the 
tumor was intramedullary and in 4 per cent caudal 

As to the end lesults of operation In two of the speakers senes in which 
the tumoi was found and removed, there was no recoveiy of function, the 
duration of the lesion being two and six )eais In all but these two theie was 
lecoveiy of function both motor and sensory and the patients became ambu- 
lant In some cases recovery of function is suipnsingly slow, when the 
disturbance of function must be the result of pressure and not of degenera- 
tion In only one case was there a recurrence An average of twenty-three 
months had elapsed before the tumoi was removed 

The chief and foremost concern, therefore, in tumois of the spinal cord 
IS diagnosis and segmental localization The tumors aie of such a charactei 
that they present few if an) technical difficulties, except when they have 
gotten beyond the confines of the spinal canal Perhaps the most impoitant 
lioint to be emphasized is the excision of that poition of the spinal membranes 
fiom which the tumor takes its origin 

Dr I Stcwart Rodmax (Philadelphia) said as to the matter of pain 
this IS one S}mplom that could be relied on moie than others in the diag- 
nosis of spinal cord lesions Ho\\evei it ma) be absent at times, and it ma^ 
not alva\s be characteristic, and so, therefore, it ma) lead one astra) except 
in the presence of other pathognomonic s)m])toms The presence or absence 
of pain has much to do vith pressure on the postenoi loots He had been 
disaiipointed aftei remocing extra-medullar) tumois and then haMng the 
sMiiptoms of sjMiial cord pressure continue How long it takes for irreparable 
spinal cord damage to come about he did not know He recent!) ojierated 
on a case of fibio-hpoma beautifully located b) neurological findings of 
hpiodal but {lost-opeiatneh the s\mptoms continued and the patient 
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better now than before the operation He emphasized, again, that one should 
look to the early neurological diagnosis as still being the most reliable diag- 
nostic help in tumors of the spinal cord 

Doooi^ Elsdckg, 111 closing the discussion, said that of course errors m 
diagnosis were being made, tumors not being found as expected, but this 
much could he said, namely, that the knowledge gained from lumbar puncture 
and the manometric tests had been of no little help m these doubtful cases 
which he classed as B or C Class A are the typical cases , Class B not so 
much so, and Class C includes those which are probably not tumors In 
Class B the manometric tests have helped in the correct diagnosis of not a few 
cases Where spinal block exists, it may he caused by a number of different 
diseases, and in the group of doubtful cases undoubtedly the manometric 
test will help one in a certain propoi tion of cases to gam an increased amount 
of information 

CARCINOMA OF RECIUM REPORT OF OPERATIONS AND 
PRESENTATION OF CASES 

Dr Joseph A Blake (New Yoik) read a paper with the above title, 
for which see p 177, Annals 01 SLi<t.EK\, ^ol Ixxxii 

Dr Charles H Peck (New York) presented two cases, one well after 
seventeen years and one at about three }ears One other case, entirely well 
after six years, failed to come, hut reported by letter that she was entirely well 
The first two were both perineal resections without laparotomv The last 
one was a combined one-stage operation with the proximal end brought down 
to the anal sphinctei He also has a case well and free from recurrence with 
a permanent inguinal colostomy after five years His personal cases since 
1915, a working period of about eight years, total 44, of these 22 cases were 
radical resections with 7 deaths 

The method of operation included combined operations m one and two 
stages, and a few perineal operations without laparotomy He is inclined 
to favor the two-stage combined operation as the most ideal, although his 
best late results chance to he cases in which the perineal operation was done 
Dr Frank S Mathews (New York) presented a woman who had been 
operated on at the age of forty-two for carcinoma of the rectum, eleven and 
a half years ago, the growth being an annular one felt through the vaginal 
fornix in the cul-de-sac, hut not palpable through the rectum By an abdomi- 
nal incision, the growth was removed, the division of the gut beyond the 
growth being at the floor of the pelvis, so that the distal segment liad only 
a partial peritoneal covering The proximal segment was inverted about a 
tube and sutured to it It was then drawn through the distal segment and, 
by traction on the tube from below, the upper segment was partly mvaginated 
into the lower The tube came out in eight days, bowels moved on the ninth, 
and patient left the hospital in two and a half 'weeks The growth infiltrated 
all the coats of the rectum, but the nodes examined were not involved 

He always piecedes a perineal operation by an abdominal exploration 10 
determine the condition of the livei and the regional l3unph-nodes, and making 
a left colostomy which permits one to maintain a cleaner perineal wound and 
which could be closed latei if conditions permitted 

Dr Allen O Whipple (New York) presented a woman, who was 
forty-one years of age when she came to the Presb3Tenan Hospital on March 
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i6, 1916, complaining of pain in back on evacuation of bowels, loss of weight 
and strength, diarrhoea of five months’ duration The onset had been gradual 
with pain in hack and pelvis while at stool and feeling of not having completed 
evacuation of bowels Began having frequent stools containing blood for 
two and a half months, four to eight stools a day, considerable blood and 
mucus Bxamination levealed a nodulai mass in the rectum ten centimeties 
above the anus It was fieely movable The rectum was excised Maich 27, 
1916, by Dr Geoige E Biewer 

Dr George Woolsey (New York) repoited the history of a man, who, 
September 4, 1901, being then forty-three years of age, was admitted to 
the Presbyterian Hospital on account of bloody discharges from the rectum 
with pain on defecation Examination showed just inside the mteinal anal 
sphincter an uneven villous-like growth encircling the rectum, more prominent 
on the right side It seems continuous with the prostate, which is enlarged 
especially the right lobe, which feels nodular and firm The growth feels 
hard, the base is infiltrated and irregular, and it is painless on piessure 

September 6, 1901, Doctor Woolsey opeiated as follows Left inguinal 
colostomy 

Five days later, September ii, 1901, a Kraske resection of the rectum 
was done undei gas and ethei The gi owth was found to extend to about five 
inches above tbe anus Above this point the lectum, aftei dissecting off the 
]iei itoneum. was cut away fiom the gut above and lemoved, with the pelvic fat 
and glands behind it Tbe upper free end of tbe gut was tben bi ought down 
and' its mucosa sutuied to tbe free maigin of tbe anal portion, while its outei 
layeis weie sutuied to tbe external sphinctei to lelieve any tension on the 
mucosal sutuie Theie was piactically no tension on the rectum The wound 
was lightly jiackcd with gaiue, aftei sutunng the uppei half of the skin inci- 
sion A gau/e pad was mtioduced through tbe colostomy opening into the 
distal segment to pi event fcccal matter enteiing the lower part of the bowel 
All stools weie passed thiough the colostomy until the sixth day, when the pad 
was removed Two weeks after operation the lower end of the gut had 
sepal ated fiom the anus by about two inches and fiecal matter passed mostly 
thiough the granulating wound, partly through the colostomy The complete 
granulation and closure of the posterior wound was a slow process Four 
months after operation theie was still a small sinus through which part of 
the frecal matter was passed The colostomy was not completely closed 

The polhologicol icpoU was malignant adenoma, invading all tissues A 
h m])h-node examined showed no invasion bv the growth 

About a month ago he was asked by Doctor Whipple to see this man 
u])on whom be bad opeiated twentj -three a ears ago, who was aijain undei 
tieatinent in the bosintal on account of a large mass on tbe left side of 
(he neck, and a smallei one on the light side Micioscopic examination 
of a s])cciinen fiom tbe neck showed Idodgkin’s disease On examining 
the lectum tbctc was a slight constiiction at tbe lex el of tbe inleinal 
sphinttei l)u( no sign of lecuiience on digital 01 pioctoscopic examination 
1 be colostoinx bad ncxei been undone and it foimed a beinial jjrotrusion. 
on which, fiom time to time, a small spot coi lesponding to the stoma' 
would open up and fonn a \cr_\ small discharging sums He had good 
lontiol of the bowels except when thex were xerx loose He was m 
tbe bosiMial being treated foi 1 lodgkm s' disease, when Februai} 17, he 
died siuldenlx fiom an intestinal hemorrhage xxbicb was shown bx' autopsx 
to come from a duodenal ulcer that had gixen no sxmptoms and xxas not 
suspected As a result of the autojisx and the microscopic examination 
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Doctor Von Glahn, Pathologist of the Presbyterian ITospital, reports that 
there is no tiace of any recurrence of the new growth, Init extensive lesions 
of I-Iodgkin’s disease 

Dr John PI Gihiion (Philadelphia) said that notwithstanding the excel- 
lent late results following operation for cancer of the rectum in some cases 
which had been exhibited, this condition remains one of the unsatisfactory 
fields of suigeiy If one is able to lemove a rectum fairly early for carcinoma, 
the ultimate results are lemarkahly good The one thing of primary impor- 
tance in deciding an operability in these cases is the question of metastasis 
The sire and extent of the growth is not all one wants to know, especially 
m young people Pie had been so astonished to find early metastasis to the 
liver in people of thirty to forty years of age without any evidence of it that 
he determined long ago never to do an operation on the rectum without open- 
ing the abdomen This eliminates the posterior operations unless preceded by 
this earlier exploration An anterior colostom}’^ is more comfortable than a 
posterior and, as far as function is concerned, is much better Many of the 
far-advanced cases live as long without operation as with it No case with 
metastasis should be subjected to a radical operation His experience in 
trying to pieserve the sphinctei had been verj unsatisfactory, these resulted 
in either stricture or incontinence 

Dr Damon B Pi nirrcR (Philadelphia) said that one of the chief reasons 
why this subject is in the chaotic state it is, is because of the extraordinary 
variation in pathology and clinical behavior of diffeient growths m different 
individuals Carcinoma varies quite as much as any disease He recalled 
a woman operated on sixteen years ago for a small carcinoma of the rectum 
above the internal sphincter, who is alive to-day and fiee from recurrence 
Four years ago he had m the same hospital and at the same time two patients, 
a man and a woman, who each had a growth, which had been apparent for one 
year, completely encircling the bowel The growths were small and freely 
movable and the outcome seemed favoralde The same operation was done on 
both The man developed large metastases and died in six months The 
woman showed no metastasis and is alive to-day That factor of variabilit} 
of pathology should always be Ijorne in mind in considering which operation 
will fit the case Many recoveries are on record from different sorts of oper- 
ations and the factor of malignancy has been disregarded There is a definite 
etiological picture connected with malignancy It exists primarily whether it 
can be recognized microscopically or not, and it has to be taken into con- 
sideration when deciding which operation will give the best results In spite 
of the recorded successes of the different operations, it has become clear that 
if one IS to have notable successes that can be expiessed in terms of per- 
centages rather than in terms of results, one must achieve it the same as with 
carcinoma in other fields , one must consider the zones of spread, the natural 
path of metastasis Pie was very pleased to hear that anyone could report 
ten successful cases of combined abdominal and perineal excision Fifteen 
years ago this number of cases without mortality would have been astonish- 
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mg jMiles the chief exponent of this comlimed opeiation, has confessed 
to 20 ]ier cent mortality and m general hands the mortality would be higher 
than that The woik on cancer of Francis Miles, of England, the iMa}os, and 
of Doctor Jones, of Boston, is spieadmg the gospel of complete operation A 
two-stage operation can sometimes be done where one cannot be attempted m 
the average hands One must remember that many of these patients are m 
a state of impaired vitality One should remember that many such patients 
cannot stand successfully a complete operation m one stage Finally, one 
must remember that the technic of the combined operation must be thoroughly 
learned before it is applied, to avoid loss of time, loss of blood, shock and 
infection and control of the spiead of infection The speaker’s own failures 
had been due to his not applying these underlying principles On the other 
hand, he had iieen foitunate enough not to lose cases where he had not trans- 
giessed any of these principles He believed the aim of those devoting their 
time to surgeiy of the rectum should be to secure mortality rates which 
would compare favorably with suigery in other conditions, such as gas- 
tric carcinoma 

Dr Daniel F Jones (of Boston) said that he had been an advocate of 
the combined abdommo-peimeal operation for carcinoma of the rectum for 
many years The combined abdomino-permeal operation in one stage is, he 
believes, the ideal operation, but it is true that the operation is not suitable for 
every patient, and if one wishes to operate upon the highest possible per- 
centage of the patients seen, one must choose a suitable opeiation foi 
each patient 

As many patients are too old or too feeble to stand the one-stage com- 
bined abdomino-permeal, he has developed a two-stage combined abdomino- 
perineal operation which may be used in a certain numbei of those who cannot 
stand the operation in one stage There aie some too old or too feeble to 
stand the operation m two stages, then a colostomy is done and some 
weeks latei amputation by the perineal route as recently advocated by 
Lockart-Mummery 

There are a few cases in which the growth is sufficiently high to use the 
opeiation suggested by W J Ma>o, in which the dissection is carried down 
below the growth by the abdominal route, the bowel sectioned below the 
growth, and the pioximal end brought out, after lemoval of the growth, for a 
]ieimanent colostomy, and the distal end closed 

Radium must be considered in the treatment of carcinoma of the rectum, 
but It should be confined to those loo old, too feeble, or too fat for operation, 
and to the mopeiahle cases In these the sphincter is remo\ed, except in a verv 
few e.ucfullv selected cases If it is left it may be so weakened as to be 
\alucless and a stricture ma} result or a sinus ma) remain The patient is 
inoie uncomfortable with a sphincter that does not control or a fistula, than 
he would be with a good colostoim but the chief reasons for doing a perma- 
nent colostoim IS that m IcaMiig the sphincter one is alwais tempted to section 
the bowel ton clove to the growth either abo\e nr below Another reason is 
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that the recurrence is frequently in the pelvis and this may involve the bowel 
and cause obstruction a second time 

Some one has said that these patients frequently live for years without 
operation and implied that it might not he necessary to operate Because they 
do live so long and are so uncomfortable while they do live is one of the 
chief reasons for operating 

Removal of the giowth should he undertaken even though it is evidently 
nothing more than a palliative operation Colostomy alone does not give the 
comfort that excision of the growth does The combined abdomino-perineal 
operation has been done in the presence of small nodules m the liver These 
patients usually live a year or more and six months of comfort repays one for 
going through the operation 

The speaker has for several years been looking for statistics on various 
operations for cancer of the rectum and felt fortunate in getting the statistics 
for the perineal operation at St Mark’s Hospital, London, as presented by 
Gabriel m the January, 1925, issue of the British Journal of Surgery, to 
compare with the statistics m the combined abdomino-penneal operation The 
figures without brackets in the tables are the figures from St Mark’s Hospital, 
London, as given by Gabiiel for the perineal operation, while those in 
brackets are for the combined abdomino-penneal operation by the speaker 

Table I 


Cases Grouped According to the Length of Tunc which has Elapsed Since Opeiation 



Less than 

Between 3 5 

More than 



3 years aCtor 

years after 

S years after 



operation 

operation 

operation 

Totals 

Number of cases 

58 (19) 

22 (16) 

63 (22) 

143 (57) 

Immediate mortality 

7 (l) 

0 (0) 

9 (3) 

22 (4) 

Subsequent mortality 

8 ( 3 ) 

9 ( 6 ) 

27 (7) 

44 (16) 

Untraced 

I (0) 

I (0) 

n (I) 

13 (l) 

Alive with recurrence 

3 (0 

I (I) 

I (0) 

5 ( 2 ) 

Alive and well 

39 (14) 

5 (9) 

IS (II) 

59 (34) 


Table II 



A Comparison of Immediate Mortalities 

Perineal and 

Abdomino-penneal Operations 



Number 

Operability 




of cases 

rate 

Mortality 

Perineal 


143 

44 % 

154% 

Abdomino-penneal 


( 57 ) 

(60%) 

( 7 %) 


Table III 



Comparison of Pei meal and Abdomino-penneal Opeiationi as to Petcentage of Cuies 

Descriptions 

3 year cases 

5 year cases 

(0) Figures based on total 

numbers submitted to 23 5% 

( 44 %) 

24% (41%) 


operation 

(b) Figures based on survivals from operation 285% (50%) 28% (52%) 
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Dr William C Lusk (of New York) said he would like to say a 
friendly word in favor of saving the sphincters in suitable cases, and doing 
the ideal operation of resection of the rectum in which the sigmoid flexure is 
liberated by the abdominal route, and brought down and united by circular 
interrupted sutures to the distal rectal segment above the internal sphincter 
by the posterior route The cases for which this operation might be suitable 
seemed to him to be those of early carcinomata which weie situated sufii- 
ciently high above the internal sphincter He operated on such a case m 
June, 1910, and the wound healed without any stricture of the lectum and 
with perfect function of the sphincters This man was alive and well to-day 
(See “Resection of the male rectum for cancer by the combined method m 
two stages, first stage under Spinal Aniesthesia,” Annals 01 Surgery, 
December, 1910 ) He had illustrated this operation (“A Technic of Resec- 
tion of the Male Rectum”, Swgcry, Gynecology and Obstetrics, Novem- 
ber, 1909 ) 

Doctor Lusk said that Doctor Whipple’s expei lence with csecostomy and 
appendicostomy, as preliminary operations before rectal excision, had corre- 
sponded with his own expei lence with what he called the left subcostal 
colonic vent, wbich was a tube-sinus established in the descending colon just 
below the tip of the left eleventh nb, in advance of the operation for removal 
of the rectum This site for the fistula was well apart fiom the lower abdom- 
inal wounds He showed pictures illustrating the construction of the vent 
(Technic Through an incision half an inch below and parallel to the left 
eleventh nb, the peritoneum is opened opposite the tip of the eleventh nb, 
and the opening enlaiged backward to the site of reflection of the peritoneum 
onto the descending colon The lower edge of the peritoneum is then drawn 
outwaid over the entire thickness of the cut muscles of the lower lip of the 
wound in the abdominal wall and fixed in this position with sutures A 
cone-shaped fold of the descending colon, caught up by a thread, is then 
pulled oulwaid over the everted lower peritoneal flap, to which latter its base 
and margins aie sutured so as to maintain its protrusion The upper edge 
of the peritoneal opening is fiist sewed to the deep margin of the transversalis 
muscle, and then below to the base of the cone-shaped piotrusion of the bowel 
along the line of its emergence from the peritoneal cavit), and beyond the 
bowel protrusion, to the lowei flap of the peritoneum Two loops of 
Pagenstecber thiead are inserted into the exposed surface of gut to locate 
the site for subsequent puncture The angles of the wound may be drawn 
togetbei Gaiuc is inserted to pre\ent adhesions from taking place over the 
exposed hovel surface ) 

The ad\antages of this fistulous opening are the following Before the 
opciation for rcmo\al of the rectum, (i) the portion of the bowel abo\e 
the tumoi could be v ashed out. and also (2) gas from the intestines would 
escape leaMiig the belh flat In one case of rectal extirpation which he had 
operated upon with this preliminar\ dcMce the intestines were so flat, 
that when he sutured together the abdominal wound, an air space w^as left 
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within the peritoneal cavity At the operation in the jjresence of this vent, 
(3) an aitificial anus could be sewed up tight without ojiening for several 
days, while the wounds weie healing, (4) when the artificial anus was then 
opened, the size of the apeiture could he regulated Following the operation, 
a most impoitant feature ^^as that (5) as soon as the jiatient was put to bed, 
water could be introduced into the bowel and ( 6 ) post-operatn e intestinal 
distention was prevented Duiing convalescence (7) the lower bowel was 
handily cleansed by enemas given thiough this lent Thus the vent gave 
much comfort to the patient lessened the dangers of the operation, and as ivell 
lessened the anxiet) of the operating surgeon 

He said one pioblein he washed to mention w'as the existence wath com- 
paiatne fiequency of a narrow pehic ca\it}, which latter could be so narrow 
that It was impossible to get the knuckles wathin it through the posterior 
route, wdiere the sacrum w'as cut acioss through the fifth sacral vertebra 
Johae (Bcitxigcf hint CJin , lol x, 1893, p 755) had determined a relation- 
ship betw'een the distance between the posteiior supenoi spines of the ilium 
and the size of the pelvic cavit} Doctor Lusk said that he had confirmed 
the truth of this relationship bj anatomical study on cadavers, he having 
found that if the distance between the inner cm faces of the posterior superior 
iliac spines w'as as great as 2)-^ inches, then in the cadavers in the absence 
of any tumor of the rectum, the sujienot hemorrhoidal \essels could be 
reached and tied through the posterior route, but wdien this distance was as 
small as zYi inches, that then one attempting to tie the superior hemorrhoidal 
vessels through the posterioi route w'as suie to ha\e trouble from lack of 
room He 1 egarded that the narrow'^ pelvic cavit} w'as a big problem in rectal 
extirpation To in part meet the difficulties in the presence of this condition 
he thought that at least the superior hemorrhoidal vessels should be tied, and 
the lateral pelvi-rectal fascial attachments isolated and cut dowmw'ard as far 
as possible, and^ the peritoneum all around the rectal segment severed if 
possible, by the abdominal route, to facilitate removal from below’’ In an 
extreme case, the possibility of a resort to symphysiotomy had occurred to 
him He had once bisected the sacrum up to the level of the third sacral 
foramina, fracturing the sacrum across at the latter level and reflecting the 
two halves outward, without gaining workable space 

LATE RESULTS OF RESECTION OF THE CESOPHAGUS FOR CARCINOMA 

Dr Franz Torek (New York) said that in discussing the late results of 
resection of the oesophagus for carcinoma he wmuld confine his lemaiks to the 
resection of the thoracic portion of the oesophagus When one considers the 
late results of this procedure one is interested in the length of time the patient 
has lived after operation, the degree of comfort or discomfort since operation, 
the influence on the patient’s general health, the question of complications 
caused by the operation, and the question of recurrence of the disease He 
presented a patient, who was operated on Maich 14 1913, so that in two and a 
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half weeks fiom to-day, twelve }ears will have elapsed, therefoi;e, on the hist 
point mentioned, the length of life after operation, hei presence to-day 
renders favorable testimony 

To consider intelligently the othei points m this presentation, it will be 
necessary to outline m a few words what the operation consists in The 
thoracic cavity is opened on the left side by an incision through almost the 
entire length of the seventh mtei costal space and the division of four ribs 
from the seventh up to near the spinal column This gives ample room for 
access The oesophagus is liberated from the diaphiagm to the neck and 
divided between two ligatui es beneath the tumoi The lower end is invagi- 
nated by one or two puise-string sutures, the upper part, inclusive of the 
tumor, IS exenterated through an incision at the anteiioi boidei of the left 
steino-cleido-mastoid muscle Then that portion of the oesophagus above the 
tumor which is to be letamed, is placed antethoracically under the skin, the cut 
end being sutured to an incision in the skin of the thoiax Anything that is 
swallowed therefore passes down the oesophagus and out through the incision 
m the skin, to which the cut end was sutured To lead the food into the 
stomach a lubbei tube is employed, which bridges the gap from the oesophageal 
fistula to a gasti ostomy opening The case w'as desciibed in Smgeiy, Gyne- 
cology and Obsfcfucs,^ a moie extensive article appeared m Annals or 
Sijkgi:ry,- and a follow'-up report m Ai chives of Smgeiy * 

Now, as to the question of comfoit, the piesence of the foieign material, 
the rubbei tube, causes her neither pain nor discomfort She eats all kinds 
of food , It glides down readily aftei thorough chewnng She is not subjected 
to the passage of bougies, one of the unpleasant accompaniments of attempts 
at plastic lestoiation of the oesophagus, nor is she exposed to the necessity 
foi leopciations, ivhich almost ahvays arises in cesophagoplasties owing to 
stnctuies that lesult m spite of fiequent passage of bougies All she has 
to do IS to leplace the rubbei tube by a new one once a month and to cleanse 
it eveiy foui oi five days 

The thud point, the effect on the general health, if judged by this patient, 
leaves nothing to be desired She has all these years been about as well as 
a pel son of her age can be expected to be Her digestion is satisfactory, 
.ind, as compaied with that of a person fed through a gastrostomy tulie and 
funnel, it is only natural that liei digestion should be better, as she gets the 
benefit of the admixtuie of her saliva wnth the food In fact, as she has to 
chew moie thoioughh than an ordinary person, the salivary digestion is apt 
to be even better than the arerage 

‘Torek, Fran? The First Successful Case of Resection of the Thoracic Portion of 
the a2‘<ophac!:ns for Carcinoma Surgerj, G\nccolog\ and Obstetrics, June, 1913 

“Torek, Fran? The Operatne Treatment of Carcinoma ol the QZsophagus, Anxais 
OF SuKGUxi April 1Q15 

■'Torek Fian? Carcinoma 01 the Thoracic Portion of the QNophagus Report of 
a Case in whicli OperUion was Done Eleien Tears Tgo Archnes 01 Surgere, \oI x 
ho I, Part 2 
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As regards possible complications due to the operation, we might expect 
some pulmonary or pleuial aflfection owing to the extensive opening of the 
chest and the manipulation within it 

Lastly, as to the question of recurrence This depends on two conditions, 
first, the degree of malignancy of the new growth, secondly, the thoroughness 
of Its surgical removal In carcinoma of the oesophagus the degree of 
malignancy of the lesion on the mucosa, pathologically studied, is low, 
the most frequent form being acanthoma, the type being embryonal, with 
prickle cells often missing The adeno-carcinomatous t3'pe is less frequent 
Clinically, the malignancy becomes greater as the lesion extends , in the later 
stages metastases occur, and when the carcinoma has extended through all 
the coats of the oesophagus, involvement of the mediastinum, the pleurae, and 
the lungs will diag the patient down rapidly Therefore, to avail one’s self 
of the comparative benignity of the lesion, it is necessary to attack it early 
The other condition for securing freedom from recurrence, the thoroughness 
of surgical removal, requiies that the operation he so planned as to secure 
good access and proper exposure The transpleural route described secures 
that access and exposure to a greater degree of certaint}’^ than any other, as 
It exposes the entire thoiacic oesophagus The full extent of the lesion cannot 
always he definitely determined hj our diagnostic methods, including ront- 
genographic study, theiefore a previously planned limited exposure of the 
new growth may turn out to he insufficient In Lilienthal’s case of extra- 
pleural resection the interpretation of the X-ray picture led to an insufficient 
exposure of the carcinoma and consequent scant resection at one end of the 
tumor But for this slight error in estimating the necessary extent of 
exposure Doctor Lilienthal’s patient would not have had a recurrence and 
would be alive now 

The late results, as far as recurrence is concerned, therefore, will be 
good if the new growth is attacked before it becomes clinically malignant, and 
if the operation is so planned as to permit lesection with a good margin 
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CLINICAL CONSIDERATIONS OF THROMBOSIS 
AND EMBOLISM^ 

By John A Vietor, M D 
OF New Youk, N Y 

Tin: technic of suigeiy of the present cla\ has advanced to such an exact 
science that with certain types of opeiations for certain conditions the post- 
operative lesults can be tabulated and recited in terms of percentage 
However, there are ciicumstances which tend to mai these figures and to 
cause the lesults to be poorer than the purely technical piocedure would 
indicate Theie are accidents which must be seiiously considered, which 
at the present time cannot be discounted and which also cannot be foreseen 
Among these accidents thrombosis and embolism are still potent factors 
as post-operative complications and occur far too often to allow them to 
be disiegarded 

In studying tlie subject fiom its eaily times certain names stand out as 
epoch-making periods m the theoietical conception of its so far unknown 
etiology Vii chow’s classical woik in 1846 to 1856 first pointed out the 
imiioitance and significance of the slowing of the blood stream as an etiologi- 
cal factor Following Virchow, Zahn in 1872 hist launched the theory that 
thrombi weie due to a localized clumping of the leucocytes, with a secondarj 
fibiin deposit Ebeith and Schimmelbusch later changed this conception to 
that of the jilatelet origin After the stud) and increased knowledge of 
liactei lology Vidal and Vascpiez ascnbed the cause of thrombi to micro- 
oiganisms as numerous cultuies showed miciooiganisms to lie often present 
in the clot In 1909, Welch classified and desciibed vaiious types to throm- 
bosis depending on then histological origin , the leucocytic thrombi occurring 
around acutelv infected aieas, the fibrinous in the smaller vessels in the 
hejiatized aieas of the lung in pneumonia and the hyahnized t}pe from the 
fibnllated fibiin or coalesced er}throc}tes and possilih with leucocytes 
Conner leMewing the subject in 1913, emphasized the importance of the 
relation of the coagulation of blood to the action of the calcium salts and 
then relationship to iirothrombin He maintained that there was no great 
increase in the number of platelets, uhich Wright, of Boston, had discovered 
clung to the side of the Acssel wall as a forerunnei to coagulation 

Aschoffs conception that not one condition alone, but a “ function of a 
number of \aiiables," was responsible, is at the present time the most wudely 
accepted theorc These \ariables are (i) Changes in the blood plasma, 
t (’ diminished 01 inci eased coagulabiliU , (2) changes in the blood elements, 
ic increased or decreased powers of agglutination, (3) changes in the 
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blood flow, 1 c , changes in the lale, the foimation of eddies, etc, and lastly 
changes in the vessel wall itself 

In regal d to the etiolog}, Aschoflf believes that important changes in the 
morphological blood constituents piecedes the occurrence of fibrin coagula- 
tion What these changes aie at the present time is not understood 

Expel imentally vaiious types of thiombosis have been produced by many 
vaiious methods using foieign bodies, poisons, sera, chemicals bacterial toxins, 
tissue extiacts, etc, to produce the various tvpes These experiments led 
Aschoff to his conclusions that the slowing of the blood stream plus the 
alteration of the blood elements themselves, especially the platelets, were the 
chief factors m the pioduction of thiomboses 

That infection pla}s a veiy definite idle as an etiological factor cannot be 
denied It has been well known for yeais that thiomboses arise in the 
tissues adjacent to an mflammatoiy aiea, and it is also undisputed that due 
to an infective piocess thromboses aiise m parts far distant from the inflamed 
area as instanced m the phlebitides of typhoid fever 

Post-opeiative thiomboses manifest themselves in ceitam localities after 
certain piocesses The veins of the leg, the femorals and the pelvic veins 
are the most frequent sites clinicalE Heie, the suiime position of the 
patient allow's letaidation m the veins of the low'ei extiemities, the femorals 
he close undei Poupart’s ligament and tlie left iliac vein by its anatomical 
position is compiessed by the aiteiial tiunks, thus all tending to letaid the 
blood stieam Accompanying this letardation of the blood stream there is 
in a gieat majority of cases a low'-giade infection 

Whether oi not the post-opeiative pneumonia or pneumonitides aie 
embolic in chaiacter is still a mattei of conjecture although apparently this 
theor}^ IS becoming moie and- moie geneiall} accejited Certainly the fact 
that numeious cases arise aftei local or legional aiiicsthesia w'ould tend to 
make one believe that some, at least, can be classified as embolic Conse- 
quently, if it is possible to decrease the occuiience of thiombosis and embo- 
lism, It IS reasonable to suppose that ceitam of these pneumonias may 
be avoided 

The chaiactenstics of these post-opei ative pneumonias also suggest then 
embolic chaiactei Thej^ vaiy to a great extent from the typical so-called 
medical pneumonias They occui from the fiist to the fourth day aftei 
opeiation, are ushered m by a rise of tempeiatuie fiom 102 to 103, a dry 
hacking cough with expectoiation raiel}" rusty 01 blood-tinged, and a slight 
rise m the pulse and respiratoiy late On phy'^sical examination the patient 
rarely appeals cyanotic 01 m gieat distiess, tactile fremitus may be inci eased 
and theie may be small areas of dullness with fine ciepitant lales usually 
heard over the lower posterior chest Exploratoi)' punctuie fieqiiently leveals 
small amounts of slightly blood-tmged fluid The X-ray jDicture showed a 
typical bionchial pneumonia The course of this type of pneumonia is, as a 
rule, from three to foui days resolving by lysis with a gradual clearing up 
of physical findings 
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In regard to fatal pulmonary embolism which may be the end result of 
thrombosis, little moie is known of its etiology On account of the size, 
shape and diameter of the embohs as found at autopsy, Aschoff believes that 
it IS always from the femoral vein, although possibly a pelvic phlebitis mav 
exceptionally be the starting place Clinically, many conditions have been 
suggested as aiding in its occuirence, namely, faults in the patient, faults in 
the operative technic, and faults in the operative care 

I have collected and studied the cases of fatal pulmonary embolism occur- 
ring on the second surgical division of the New York Hospital for ten years, 
from Januaiy i, 1915, to December i, 1924 They are stated in the follow- 
ing table 

Table I 


No of operations 


12,615 

No of emboh 


21 

Average time of occurrence 


13 days after operation 

Shortest time 


16 hours after operation 

Longest time 


47 days after operation 

Average age of patient 


43 years 

Operations 

No of cases 

Days after operation 

Salpingitis 

I 

47 

Myomectomy 

I 

2 

Watkins Wertheim 

2 

18, 16 

Hypert prostate 

I 

15 

* Gall-bladder 

6 

16 (hrs ), I, 7, 10, 25, 31 

* Chr appendicitis 

3 

4, 7, 12 

* Hernia 

2 

7 , II 

Acute appendicitis 

1 

3 

Ca of pancreas 

1 

31 

* Ca of (Esophagus 

I 

17 

* Sarcoma of chest wall 

I 

14 

* Fracture of patella 

I 

8 


* Autopsy obtained 


Autopsies were obtained in nine cases and showed a thrombosis of the 
femoral vein m four cases In one case there was a thrombosis of the 
common iliac vein and the inferior vena cava Two cases a wound inspec- 
tion was only allowed so the condition of the femoral veins was undeter- 
mined In the remaining two cases, while a complete autopsy was performed, 
no existing thrombosis could be demonstrated 

It will be noted from the above chait that those cases that died of a 
pulmonary embolus gave no clinical sign of a pieexisting phlebitis or throm- 
bosis except in the case of caicinoina of the panel eas In tins case the patient 
had a hopeless condition and was gradually dying of a metastatic growth 
in his liver On his thirteenth post-operative day a swelling of Ins left leg 
was first noted and on his twenty-seventh day he had a hsemiplegia He died 
on the thirty-first day after his operation fiom apparent cachexia, but at 
autopsy a large pulmonary embolus with thrombosis of the common iliac and 
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inferior vena ca\a was ie\caled One case of inguinal hernia complained of 
a pain in his light leg on his third jiost-opcratn e da\, but periodic examination 
was negative foi clinical ecidence of a phlebitis He died on the elecenth da\ 
and at autops\ showed a thiomhosis of the right femoral vein 

Heaid, quoting figuies from the iMaco Clinic from 1912 to 1920, cites 
104 cases of fatal pulmonaiy emboli follo\\ing 125,164 operations or one to 
1203, an a\erage of 008 per cent In this series resection of the rectum 
ga^e the largest mortaht\ 549 operations and 3 fatalities from emboli or 
I to 183 Abdominal In sterectonn was second 3751 cases and 18 pulmonary 
emboli or 1 to 208 It is of interest that m both these series the occurrence of 
pulmonar} emlioli is insignificant in cases in which the abdominal cacih w'as 
not opened 

Schilling in Gcimain collected 32 cases o\ei a period of 12 \ears, giving 
a percentage of o 12 jiei cent Ten of these cases occurred after a local 
anaesthetic 

The sjmptoms of large pulmonarj emboli are too w'cll known and the 
diagnosis too self-evident to require anc descnjition or elaboration Treat- 
ment is, as a rule, valueless but cardiac stimulants should be avoided on 
account of the danger of dilatation of the light heart Trendelenburg has 
operated for pulmonarc emboli on animals, but the liter.iture fails to re\eal 
ail} successful operation on humans Supportne measures raieh gne reliet 
although occasionalh cases which chnicalh gne the picture of a pulmonarc 
embolus do recocer 

In reciewMiig the numbei of cases diagnosed chnicalh as phlebitis occur- 
ring on the same sercice cluimg the past ten \ears, there w'as a total of 
34 cases, or appioximateh i in 330 These cases occurred after the fol- 
low'ing operations 

Tahic II 


Xo 

of cases 

Dtjs following opcntions 

Fibroid uterus 

3 

II 

15. 14 

Retro\ ersion 

I 

13 


Salpingitis 

I 

14 


Oa aridii cj st 

I 

8 


Intra-ligamentous cjst 

I 

9 


Puerp sepsis (no op ) 

I 

14 


Pelvic abscess 

I 

21 


Ca of the rectum 

I 

22 


Acute appendicitis 

5 

14, 

15, 25, 14, 29 

Chronic appendic tis 

6 

24 

39, 20, 20, 14 22 

Varicose ceins of leg 

3 

14 

8 6 

Hernia 

5 

n 

3 . 24 27, II 

Gunshot wound of abdomen 

I 

23 


Abscess of leg 

I 

9 


Ca of pancreas 

r 

31 

(died of pulmonary embolus) 

Ulcer of duodenum 

I 

12 


Abscess of mammary gland 

I 

9 


^\erage number of dajs 


15 
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Compared with the cases dying of a pulmonary embolus which showed no 
phlebitis clinically, it is of gieat interest to note that of the 34 cases in which 
a definite phlebitis was diagnosed only one of these had a fatal outcome 
Consequently, prophylactic measures tending toward the avoidance of throm- 
boses and emboli should be instituted in older to decrease as much as possible 
the untowaid complications Various and numerous measures have been 
suggested, fiist, as to patient, expei imentally it has been shown that throm- 
boses occui moie leadily m labbits m poor geneial condition than in healthy 
ones, so have a patient in good geneial physical condition if possible 
Remove foci of infection as canons teeth, diseased tonsils or infected sinuses, 
etc Increase the body fluids by giving watei by mouth 01 lectum 01 by other 
methods Second, technic of opeiation The position of the patient on the 
operative table has been a mattei of study by numerous obseiveis and vaiious 
suggestions offeied A position which would tend to tempoiaiily decrease 
the blood circulation by pressure 01 obstruction to the venous leturn should 
be avoided The Tiendelenbuig position has been the subject of condem- 
nation and the oveisti etching of the spinal column in gall-bladder operations 
has likewise been condemned While operating many good suggestions have 
been brought foiwaid, the avoidance of stiong pull on abdominal letractors 
as emphasized by Clark, care in ligating, the pool contiol of stasis, trauma- 
tization of tissues, too tight sutuiing and the too tiee use of cutting needles 

In the post-operative caie many fuithei valuable suggestions, which if 
lehgiously cairied out, might lessen the occui lence of thiombi and emboli 
Systematic exeicises as advocated by Pool in 1913, which, while affoidmg to 
the individual patient only such exercises that he 01 she is able to peiform, 
is a suggestion m the light diiection, but unfoitunately little followed The 
piopei care of the intestinal tiact to avoid straining of haid-formed faeces is 
unpoitant Some authois attubute the dislodgment of a clot to the passage 
of haid faeces thiough the sigmoid and rectum over the iliac vessels Allowing 
the patient up as early as the fifth post-operative day has also been advocated 
by some, but it would seem that theie aie too man) other possible compli- 
cations which would mitigate against the possible advantages gamed 

Expel imentally Hirudin checks coagulation of labbit’s blood for a period 
of houis, and Mason in Detioit has piepaied tissue extracts with the same end 
in view While it would seem impossible to deteimine in which cases anti- 
coagulants might be of value, these would be contra-indicated where the 
danger of oozing after an opeiation is a seiious one 

CONCLUSIONS 

f I ) Definite etiology of thiombosis is as }et not fully undei stood While 
due to a “ function of a number of vaiiables,” two mam causes stand pre- 
eminently foiwaid, changes m the blood plasma, and slowing of the 
blood stieam 

(2) Infection is one piocess which definitel} causes thiomboses 

(3) Many post-opei atn e pneumonias are probably embolic m chaiacter 
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(4) Fatal pulmonary emboli usually occur without waining and without 
clinical evidence of a pieexisting thiombosis 

(5) Definite proph} lactic measmes should in all cases be instituted in the 
hope of avoiding thrombosis and embolism 
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INTRACRANIAL TUMORS AND ABSCESSES CAUSING 
COMMUNICATING HYDROCEPHALUS 

By Walter E Dandy, M D 

OF Baltimore, Md 

FROM THE JOHNS HOPKINS UNIVERSITY AND HOSPITAL 

In earlier publications it has been shown that practically all cases of 
chronic hydi ocephalus * are caused by a block at some point in the system of 
spaces m which cerebrospinal fluid circulates This block, however, is con- 
stant neither in chaiacter nor m location A varied assortment of obstructions 
includes congenital defects and malformations of or affecting the cerebrospinal 
spaces, congenital and acquired stiictures, inflammatory obliteration of the 
subarachnoid space, tumors, abscesses, tubercles, etc But regardless of the 
intrinsic character of the undei lying lesion, and regaidless of its location, 
the effect is always precisely the same — a reduction in the absorption of 
cerebrospinal fluid The various clinical and anatomical differences m the 
expression of hydrocephalus, though interesting, are of no fundamental sig- 
nificance They are but expressions of an underlying cause 

In every case of hydi ocephalus the causative lesion can now be demon- 
strated not only at necropsy, but during life by clinical tests, and most of 
them could be found, if need be, at operation Such being true, there is no 
longei justification for referring to hydrocephalus as “ idiopathic ” 

It IS convenient and useful from the standpoint of therapy to subdivide 
h3^drocephalus into two types (i) with communication and (2) without 
communication, depending upon whether or not the lateial cerebial ventricles 
are in communication with the spinal subarachnoid space This differentiation 
of type is easily made by injecting a cubic centimetre of neutral phenol- 
sulphonephthalem into the spinal canal and testing for the color m the ven- 
tricular fluid fifteen to twenty minutes The presence of the dye in the 
ventriculai fluid at once eliminates the existence of any obstruction within 
the ventricular system and places it in the subaiachnoid space (usually the 
cisteinie) — communicating hydrocephalus If the dye does not appear in 
the ventricular fluid the obstruction must be located at some point m the 
ventricular system (non-communicatmg hydrocephalus) Fundamentally, of 
couise, these two types are alike, they diffei only in the location of the 
obstruction It may be noted m passing that occasionally there are two 

* The qualification “practically” is used because of a possibility that thrombosis of 
the vein of Galen, or its closure from other cause, may result in a continuous formation 
of fluid We were able to induce a low-grade h3'drocephalus in a dog by a ligature so 
placed on the vein of Galen that an adequate venous collateral circulation failed to develop 
If such a venous obstruction occurs without other complications and causes hydrocephalus 
in human beings, it must be exceedingly rare In every necropsy we have carefully 
inspected the vein of Galen and it has always been patent 
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obstructions, both of which may he m the Aentiicular system, such as at the 
aqueduct and the basal foiamma, or one ma} he within the ventricular system 
and the other in the cisterna 


This papei is concerned onlv with the etiology of the communicating tvpe 



Fig I — Drawing bj Mr Brodcl of the brain in Case I The tumor can be 
seen covering the entire a entral surface of the brain-stem The tumor is a direct 
outgroavth from the brain tissue The various nerves pierce the tumor or skirt 
Its edge Curiously no nerve palsy had resulted The large probe passing 
through the foramen of Magendie fourth ventricle and aqueduct of Slyaius 
into the dilated third \ entricle shows that the tumor has produced no obstruc- 
tion in the ventricular sjstem The tumor has pushed the basilar artery away 
from the brain-stem, in one place near its centre the artery is partly covered 
by the tumor 


of h} drocepha- 
lus In previous 
1 eports on this 
subject we ha\e 
observed o n 1 ) 
post - inflamma- 
t o r y adhesions 
and one case of 
congenital m a 1- 
detelopment of 
the suharachnoid 
space as the 
cause In this 
jiaper two addi- 
tional types of 
lesions are pre- 
sented — namel} 
tumors and ab- 
scesses, or more 
conectlv, the re- 
action about ab- 
scesses That at 
least one of the 

communicating 

foiamina (Ma- 
gendie and Lus- 
chka) at the base 
of the brain was 
patent during 
life, bas been 
shown by the 
p h e n o 1 s u 1 - 
phone])hthalein 

test, and at ne- 
cropsj^ both by 
inspection of 


these foramina and by the passage of ink into the fourth ventricle In one 
patient, an infant, an infiltrating glioma (possibly of congenital origin) 
covered the ventral surface of the pons and medulla (Fig i) , m another 
a boy of six, the lesion was also a glioma and quite similarly placed (Figs 
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3, 4 and 5) , and in a thud infant two symmetrically placed abscesses at the 
tip of each temporal lobe were connected i 3 y a dense bridge of mflammatory 
tissue (Fig 7 ) I« each instance the location of the obstruction and its 
impel meabihty weie demonsti ated ^ by mtiaspmous injections of India ink 
(under pressuie) befoie the neciopsy was begun In no instance did the 
color pass the block In cioss-section. each lesion invohed the entne exposed 
ventral and lateial sui faces of the bianvstem, theieby obliterating penpheial 


as well as cential poi- 
tions of the cisteinse 

Casl I —A baby of five 
months, referred by Dr J 
G Lemmon, of Akron, Ohio, 
exhibited no unusual featiu es 
of hydrocephalus (Fig 2) 
Birth was at term, the 
delivery was spontaneous 
and easy The infant thiived 
after birth and at tliiee and 
a half months was able to 
hold up its head, but at four 
months it was brought to 
Doctor Lemmon because “ it 
did not seem so well ” The 
enlargement of head was 
first noticed at that time and 
progressed rapidly, it was no 
longer able to hold up its 
head There had never been 
a history of an acute illness, 
of paralyses or convulsions 
The anterior fontanelle was 
laige, bulging and tight, all 
cranial sutures were widely 
separated Head measured 
46 5 cm , III circumference 



No asvmnietry or other ab- 
normalities could be seen 


Fig 2 — Patient (Case I) showing hydrocephalus caused by the 
tumor arising from the brain-stem (Pig i ) 


Phenoisulphonephthalein test one cubic centimetre of phenolsulphonephthalem was 
injected into the lumbar spinal canal After twenty inmutes fluid was aspirated from a 
lateral ventricle and showed the dvc m concentration which matched a 20 per cent 
standard colorimeter solution , two hours later the color had increased so that undiluted 
It matched an 80 per cent standard solution After three hours, 8 per cent of the 
phthalcin was recovered from the urine (spontaneous ^o!dmg) A second specimen of 
urine obtained three hours later contained an equal amount 

It was evident, therefore, that we were dealing with a case of communicating 
hydrocephalus There was no reason either from the history, examination, or chnical tests, 
to suspect a tumor as the obstructing lesion A few hours following removal of the 
choroid plexus (through a ventriculoscope) the patient died When the occipital lobes 
were exposed no fluid was found in the subarachnoid space of either side 

Necrops} showed a diffuse glioma imolving most ot the ventral and lateral surfaces 
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of the pons and medulla (Fig i) Both foramina of Luschka were occluded but the 
foramen of I^Iagendie was patent 7J,e aqueduct of Sjlvia and the third and fourth 
ventricles were greatlj cnl.irgcd flic lateral ^cntrlclcs ^^erc greatly enlarged 

India ink injected at the beginning of the nccropsj passed freely into the lateral 
ventricles but stopped sharply at the caudal margin of the tumor underlying the brain- 
stem The accompanjing drawing b% Mr Brodcl (Fig i) graphically demonstrates the 
patenej of all the ventricular channels (the large probe passing through the iter, fourth 

ventricle, the foramen of Magendie) and the high grade of hydrocephalus of the 
lateral ventricles 

Casi II -a colored bo^ of six vears entered the Johns Hopkins Hospital because 


— basilar artery 

TUMOUR 



this ° CO' crinB the \ cntril surfsce of the brain (Case II) In 

nt Its loucrmo^jt tiimonnd the \ crtebrTl artenes Tfe seen entering 

b-isihr ° rtcr? TcnMlh ^ *'''s been made in the tumor b> Doctor Macdom’d to show the 


of a rapidlj dc\ eloping paraplegia iinohing onh the legs Prior to his present illness 
he had apparently been well He plavcd normallj vith other children and offered 
no complaints His mentalitj did not appear abnormal He walked and talked at the 
usual age One year previous to our cxannnatioiis he first complained of a pain in the 
left leg above the knee and shortlj aftcrwaid a b.ackache developed in the lumbar region 
A scoliosis and kyphosis appeared and mci eased Soon a foot-drop developed, then the 
power of the left leg was affected Nine months ago he began using crutches The 
right leg then became paraljzcd and for several weeks he had been bedfast Control of 
urine was lost , several times it i eappeared only to be lost again 1 he backache caused 
him great misery at night 

No complaints had ever been made referable to the head The objective findings were 
t lose of a spinal cord lesion, presumably a tumor because of the gradual progression of 
signs and symptoms There was incomplete flaccid paralysis of both legs but more 
mar ed on the left However, there was some evidence of spasticity of certain muscle 
oToups of the left leg notably the hamstrings A fairly definite bilateral sensory level 
cou d be made out at the first lumbar segment The deep reflexes were normal on the 
rig It and absent on the left A faint ankle clonus could be elicited at times on the 
e k on the right Plantar stimulation produced no response The first and second 
um ar spines were tender to pressure The above signs and symptoms seemed to clearly 
m icate that the tumor occupied the lumbar enlargement and roots of the cauda equina 
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Another objective but incidental finding in this case caused us much concern in the 
diagnosis His head was very large All the cranial sutures weie widely separated 
(X-ray and Macewen's sign) The X-ray also showed an extraordinary degree of 
convolutional atrophy of the skull The sella turcica was three tunes the normal size, 
though the posterior chnoid processes were still intact 

The eye-grounds were considered to be negative, though possibly the letinal veins 
were full but not tortuous He had not now, nor had he ever complained of headache, 
dizziness or convulsions Ihere was no hemianopsia or other disturbance of vision 
Our usual neurological examinations failed to find any additional signs by w'hich an 
intracranial lesion could be located That he had hydrocephalus could not be doubted. 



Pig 4 — A mid-sapittal dr iwing m semi-diagrammatic form to show tht extent and position of the 
tumor shown in Fig 3 In both this case and the preceding one a spinal injection of India ink stopped at 
the lower margin of the tumor for the cisterna was completely blocked In this patient the tumor in the 
region of the hypophysis played no part in the production of the hydrocephalus 

and the deep convolutional markings of the inner table of the skull (rontgenographic 
findings) indicated that the hydrocephalus was not at a standstill 

Since the paraplegia could only be accounted for by a spinal cord tumor of some 
kind, it was necessary to assume the existence of a second tumor or other type of lesion 
to explain the hydrocephalus Nor did it seem pObSible that the lesion which had 
enlarged the sella turcica could account for the hydrocephalus In the first place, it 
w'as too far forward to obstruct the cisternal trunk, and m the second place, the normal 
vision made it appear that the tumor, if such it w^ere, had broken through the dural 
envelope of the sella 

A spinal injection of air was made with the hope of obtaining more information 
concerning the spinal lesion The spinal cord tumor was sharply localized by the level 
of air in the skiagram, but no air reached the cranial chamber 

Quite unexpectedly, how^ever, additional proof of the existence of tlie intracranial 
lesion and something of its charactei, was disclosed Below the level of the tumor the 
sieath of each spinal nerve w’as distended into a distinct pouch about one centimetre in 
length Such a finding indicated that the mtraspinous pressure, which is but a trans- 
mitted intracranial pressure, must have been very high prior to the spinal block which 
had exidently only recently developed 

With proof that a spinal block existed, it w'as not clear that trepanation for 
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tncular pimctuie and phtlialciii test -would throw additional Iiglit on the problem After 
removal of the spinal cord tumor (.i fibromjxoma) cerebrospinal fluid could be with- 
drawn in verj large ciuantitics from the spinal canal, showang that the hydrocephalus 
was surely of the comiminicating tipe Probably the same occlusion should have been 
suspected from the dilated nerve sheaths which were demonstrable m the pneumogram 
No attempt was made to treat the intracranial condition The patient later came to 
necropsv A diffuse glioma enveloped the entire exposed portion of the brain-stem 
Strands of the tumor extended to th,. sella turcica and possiblv joined bv a strand another 



Tic 5 — Dn«inR lo sho^\ the circuHr extent of the tumor surroundmR the tmcl-bram Here the 
tisterm is entirclj closed and thi aqueduct is patint Just as in the precedinR case a probe could be 
re idil> passed throuRh the foramen of MaRcndic the fourth ventricle and the iter 


tumor (the patient's third tumor) in the sella turcica Tins sellar tumor seemed an 
entirely different growth ind was att iclied to the sheath of one optic nerve, the pituitarv 
body was intact and pushed dowaivvard and to one side of the sella 

India ink injected into the spinal canal passed thiough the foramen of Magendie 
the fourth v'entricle, the iter, third v'entricle and both lateral ventricles, but stopped 
abruptly at the lower margin of the tumor beneath the brain-stem 

Case III — An infant of six vv<eKs was referred bv Dr J L Povve, of HartsviHe, 
S C , with an obvious diagnosis of hydrocephalus Labor was difficult, instruments 
being used The baby^ breathed only after heroic efforts had been applied It was jaun- 
diced during the first week and ran a fever throughout the first two weeks and during 
this time there was vomiting and great difficultv in feeding For ten dav's the mother 
noticed that the babv s head would frequently jerk and draw far backwards When three 
weeks old the head was unusuallv large When one month old he had a crying spell m 
which the head was thrown back Since then there hav^e been many spells lasting a 
few minutes in which the body vvas in strong opisthotonos and he would cry out with pain 
It has been impossible to gain w'eight the little patient now being greatly emaciated 
Tor a week it had not used either arm or leg normally 

The head was greatly enlarged measuring 405 cm in circumference The anterior 
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fontanelle measured IS x i6 cm 
spinal fluid showed lOO cells per 


No reflexes Avere obtainable Examination of the 
cubic millimetre— all polymorphonuclear cells— and a 


heavy globulin precipitate 

Phenolsulphonephthalein test (intraspmal injcctioiH Free communication between 
both lateral ventricles and the spinal subarachnoid in fifteen minutes, the ventricular 
color (undiluted) corresponding with a standard 40 per cent tube , 10 per cent excretion 
111 the urine in two and a third hours 

The diagnosis of an underlying inflammatory lesion seemed certain Our presump- 


tive diagnosis was hy- 
drocephalus resulting 
from meningitis 

Necropsy India ink 
was injected into the 
spinal canal 1 he patho- 
logical findings were en- 
tiiely unexpected (Fig 
6) At the tip of each 
temporal lobe was a 
well-encapsulated ab- 
scess, which, while at- 
tached to the adjacent 
dura, could be removed, 
intact, with the brain 
The abscesses, each the 
size of a golf ball, were 
of almost exactly the 
same size, 4x4 cm , 
and in precisely the 
same location Unfor- 
tunately the organism 
could not be identified 
as the body had been 
embalmed rvith formalin 
before the brain was re- 
moved Between the 
two abscesses was a 
dense broad band of 
subacute inflammatory 
tissue, and at the cau- 
dal end of this mflam- 



Fig 6 — Sketch o*' the base of the brain in which an abscess was presen*^ 
ar the tip of each temporal lobe They were adherent to the underlying 
dun Between the abscesses is a dense inflammatory mass entirely con- 
cealing the underlying vessels, and obliterating the cisterna: chiasmatis 
and intcrpeduncularis, as well as the cisterna under the pons and mid- 
brain The black covering over the medulla has resulted from an injectioa 
of ink into the spinal canal at necropsy the ink stopping at the obstruction 
in the cisterna caused by the dense, subacute mfl immatory mass 


matory band the ink injection had stopped abruptly The foramen of Magendie and 
both foramina of Luschka were patent All of the ventricular channels were unobstructed 
and greatly dilated But httle brain tissue remained in either hemisphere owing to 
the great t^entncular distention 

From the history of jaundice, fever, and attacks of opisthotonos, all present almost 
immediately after birth, it seems probable that these abscesses were of intra-uterme 
origin The inflammatory band and not the abscesses, pet tc, were responsible for 
the hydrocephalus 


In each of these thiee cases the cisterna pontis tvas complete!}^ blocked 
In an earlier publication ^ adhesions m this region were found and suspected 
to be the etiological factor m the production of the hydrocephalus Later, 
it was demonstrated Ij} experiments on dogs ■ that when an impermeable band 
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Lefl^'icJ right forowcn of Moni^o 


Dciccndinp' Ito 


of adhesions was consliicteci around the pons oi nnd-biain (occluding the 
cisteina), h}dioccphalus of the communicating type followed In these 
expel iments and in human cases which hace since come to autopsy,’’ the line 
of obstiuction has been giajjhicall} outlined by the sharp level at which India 
ink IS ariested when injected mtiasj)inoush To understand why an obstruc- 
tion m the cislerna jiontis should cause hcdrocephalus, it is only necessary to 
know the anatomy of the cei ebrospmal spaces, the circulation of the cerebro- 
spinal fluid, the 
place and man- 
ner of formation 
a n d absorption 
of cerebrospinal 
fluid Briefly 
summarized the 
necessary facts 
are as follows 
Cerebrospinal 
fluid forms in 
the centncular 
system (from 
the choroid plex- 
uses) but does 
not absorb there 
Cerebrospinal 
fluid absorbs m 
the submaclinoid 
space (directlv 
into the capil- 
laries m every 
pai t of the sub- 
arachnoid space. 

and not into the duial sinuses or through special structures such as the Pac- 
chionian gianulations) The cisternse beneath the brain-stem together serve 
as a conduit, which is the onl) communication beDveen the cisterna magna 
(into which all the ventnculai fluid is poured through the foramina of 
Luschka and Magendie) (Fig 7 ) A block in the cisterna pontis or another 
part of the conduit of cisternie, whether Iw adhesions, an experimental band, 
tumois, or an inflammatory band, pi events the passage of fluid to the great 
absorbing area and' causes the fluid to dam back to its source — hydi ocephalus 
The long duiation of hydrocephalus in Case II without symptoms makes 
us feel that the hydrocephalus was of slow development — possibly that the 
obstruction of the cisterna pontis was of gradual formation When the 
tiansverse extent of the cisterna pontis is compared with that of the aqueduct 
of Sylvius, it IS evident that a much longer time inaj^ be required for its 
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of Ifllcrol xcntriclc^/ 

Cisterna ponlis-' 

Aqueduct cf Sylvius 
Right and left foramen of Lt/rcliKn’^ 


Foramen 
of Magendie 


Cisterna iingna 
(cercbcllo-inodulloris) 


Fir 7 — Dn( nm of the circuHtorj system for ccrcbrospiml fluid The 
obstruction causing the ha droccphalus in each of the three preccdinr cases a\ as 
in the subarachnoid space at the cisterna pontis It is clear that fluid passinp 
out of the aentriclc can therefore not pass oaer the cerebral hemispheres aaherc 
it IS normally absorbed and this reduction in the absorption of cerebrospinal 
fluid causes hy droccphalus of the communicating type — that ty pc in aahicli the 
ventricles communicate aaith the spinal canal 



INTRACRANIAL TUMORS AND HYDROCEPHALUS 

complete occlusion by a tumor’s growth Under such conditions the mani- 
festations of hydiocephalus would suiely be less fulminating That paitial 
closure of the cisteina pontis may be toleiated wdhout causing hydiocephalus 
with communication, is demonstiated in cei ebellopontile (acoustic) tumois 
Often less than half of the tiansverse extent oi the cisteina pontis remains 
when these tumois are found at opeiation or neciopsy, but hydrocephalus does 
not result until the tumor has occluded the aqueduct of Sylvius That the itei 
IS obstructed fiom these tumois, can easily be demonstiated by injecting 
mdigocarmm into a lateral ventricle at the beginning of the cerebellai opeia- 
tion, when the cisterna magna is exposed the fluid will be cleai Fuither 
proof that the obstiuction is at the aqueduct and not m the cisterna pontis lies 
in the fact that pressure m the posterioi cianial fossa can be lelieved by tap- 
ping the lateral ventricle, wheieas if the iter weie patent and the cisterna 
pontis obstructeo, all possible lelief of piessure m the posteiior fossa would 
be obtained by the release of fluid fiom the cisterna magna 

SUMMARY 

Pathological evidence is offered to show that hydiocephalus of the com- 
municating type may be caused by tumois and abscesses when so situated 
that they obstruct the cisternal conduit undei ihe biain-stem Post-mortem 
injections of India ink proved the cisteina pontis to lie completely blocked in 
each case The cause of hydiocephalus m these cases is jDrecisely the same 
as 111 the more common instances resulting fiom adhesions aftei the spon- 
taneous cure of meningitis All cases of hydiocephalus, whether of the 
communicating oi non-communicatmg type, have fundamentally the same 
underlying cause, an obstruction in the system of spaces through which 
ceiebrospinal fluid circulates The result of any such obstruction is a reduc- 
tion of the spaces in which ceiebrospinal fluid is absorbed 
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LENGTHENING THE SOFT PALATE IN 
CLEli'T PALATE OPERVITONS*' 

Gnoiion M Dorhanxi:, AI D 
0^ Pilll ADH PHIA, Pa 

mo\l Till sum It M 1)1 I kllTMl ST Of Tin TIIOXUS l \ tss isstITI T1 IIMMIISITI Of I1SSS1L\\SU 

J iiPRi: IS a distincl percentage of cleft palate cases in which, even though 
the opeialion suctecds m closing the cleft, fail from a pin siological stand- 
point in collecting the speech of the individual The reason for this failure 

to aid in phonation is the fact that the soft 
palate IS unable to come m contact mth the 
jiostenor phar\ ngeal wall 

An ideal cleft jialate operation is one 
that will permit the jiatient to speak nor- 
malh and at the same time close the defect 
in the palate While both mac be accom- 
plished in a ceitam percentage of cases, we 
aie all anaie that there is a distinct t}pe of 
case with a shoit i)alate in which the speak- 
ing \oicc has not Iieen helped 

I ha\e attempted in this proposed 
opeiation of mine to fiist obtain a sufficient 
length of ])alate to insure good phonation 
and latei on attempt to close the hard palate 
I advise this type of operation on all cases wdiere a short soft palate wull 
lesult fiom anv ojicrations hitheito described for example the Langenbeck 
Despite the fact that most opeiatois prefer doing their operations before the 
second }eai in m^ opinion the best time to operate wdieie we wush to lengthen 
the soft palate is from the fouith 3 ear on I find that fiom the fourth year 
on the stiuctuies of the hard and soft palate contain moie fat and lymphoid 
tissue and will stand manipulation much better than in the youngei child 
My anatomical studies, both on the normal and the cleft palate, have 
made it ctuite deal to me that if the increased length is to be accomplished, it 
must be obtained by leleasmg the anteiior attachment of both the hard and 
the soft palate To release the structuies of the hard palate, 1 make an 
incision as showm m Fig i, at the same time fieshening the edges of the 
cleft I then raise the flaps as shown in Fig 2 These flaps contain all the 
structures down to and including the peiiosteum oier the hard palate The 
elevation of this flap is continued until the boidei of the hard palate is reached 
as shown in Fig 3, the attachment of the palatine aponeurosis of the hard 
palate is divided On reaching the tuberosity of the maxillary bone it will 

* Read before the Philadelphia Academy of Surgery, April 6, 1925 
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r'lC 1 — Modified from Broplij s book 
Incision to rclcTsc the Inrd inhte 



Fig 2 —Palatal flap raised Pjc 3 _Hard palate completelj exposed 
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be found that theie is still some stiuctiiie which pi events the palate from 
failing hackwaids "J his stuictuie is 
(he tendon of the tensoi palati muscle 
If the hamulai jnocess aiound which ^ ^ 
this muscle turns at a light angle is 
hioken off the divided poitions will he 

diawn downward In the pteiigo-phai ingeus mustle — O, 
this muscle being a much sti onger and laigci slinclure 
than IS usually desciihed Aftei this hamulai jiiocess I 

has been fiactuied _\ou dislocate the tendon of the tensor ' 
pakiti muscle, thus changing its diiection so th.it instead of 
foiming two sides of a right angle tiiangle it will foim the 
hypothenuse and as show n in Fig 4 , and w ill allow' the 
lengthening of this muscle and tianspose it fiom a tensoi 
into a levatoi muscle This can he demonstr.ited on ain 
cadacei Aftci the aho\e ])ioceduie has been pei formed on 
both sides, ^ou will gam one-half to thiee-fjuaileis of an inch 
lengthening and theie w'lll he found to he less tension than 
under the Langenheck opeiation The tw'o fiajis w'lll he 9 b 

sutuied together, as show'ii m I'lg t; using w’hatevei suture iVuircctloifoacnw 
}ou especially desiie Ihe anteiioi edge of these flaps w'lll 
have a tendency to fall dow'iiwaid "Jo hold them in jilace sutuie them to 

eithei the lemains of the sep- 
tum or the hoiirontal plate of 
the palate hone While this 
ojieiatioii gnes rou the desired 
lengthening as shown in lug 5? 
It leaves a defect in the an- 
terior poition of the haid 
])alate This is later closed hv 
means of a flap 

In one case the palate w'as 
so shoi t that my colleague, Di 
LeRoy Johnson, Piofessoi of 
Oithodontia at the Univer- 
sity of Pennsylvania felt that 
no opeiation w'as justifiable 
As he expiessed it, “You will 
only have a stiff palate which 
will not close off the opening 
Neveitheless, after the opera- 
tion in this case one will see 
that the palate comes in contact 
with the i^osteiioi jjhaiyngeal 
wall, shutting off the mouth 



Fir s ■ 


-Note increnscd length of palate below clotted line 
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from the nose There is a point I have been asked about a number of times 
Does not this method predispose to sloughing of the flaps ^ In the cases I 
have obseived so far, I have noted less blanching of the flaps than in my usual 
cleft palate opeiatioiis There has been no sloughing The blood supply 
comes 111 thiough the tonsillar plexus It has always been my contention that 
in a coirectly pei formed Langenbeck operation the posterior arteries 
are divided 

I thank Dr Addinell Ilewson for the many courtesies he has extended 
and the help he has given me m the Anatomical Laboi atones of the Post- 
graduate Department of the Umveisity of Pennsylvania 



EPIGASTRIC PAIN A SYMPTOIM OF QiSOPHAGEAL 

OBS'PRUCTIOi\* 

13^ PonTr>n P Vinson, i\I D 
oi llociii'-TFU Minn 

iiioM Tiir srmos os midicisi, ot tiii mato ciinic 

In riir differential diagnosis of pathologic processes producing epigastric 
pain, disease in the cesophagiis is usually o\erlooked, and yet pain in the 
upper abdomen as a symptom of oesophageal obstruction, particular!} cardio- 
spasm, occurs sufficiently often to warrant the consideiation of eien care- 
ful surgeon 

Pam may occui in the cjiigastrium dining the course of an oesophageal 
cancer involving the caidia, hut considerable disphagia is usually present 
before the onset of the pain In cases of oesophageal carcinoma, regardless 
of the location of the lesion, pain raich occurs carlv, and errors in diagnosis 
are therefore infiecjuent In a small numbei of cases pain may be the first 
symptom In a feu such cases that ha\e come under m} observation a 
pievious diagnosis of disease in the g, ill-bladder had been made and the 
patients had been subjected to an abdominal exploration Howeier, errors 
m diagnosis in this group aie not ncarlv so fiequent as in cases of cardiospasm 

Upper abdominal pain, usually located high in the epigastrium, occurs 
in about three-fourths of the cases of caidiospasm, and it mav be of such 
severity that it simulates \ery closel} the pain of gall-stone colic or that of 
angina pectoris The initial sjmptom of cardiospasm may be a severe pain 
in the epigastrium with ladiation to the back, to the thioat, or into the ears 
It may aiise independent!} of deglutition, and the patient frequently requires 
a hypodermic of morphin for relief Such severe attacks ma} come at 
frequent mterials for months or even }ears before there is any suggestion 
of an obstruction in the oesophagus to the passage of food One of my 
patients had had severe attacks ot this type for fouiteen years before the 
onset of dysphagia Befoie the dysphagia begins, the Rontgen-rav exami- 
nation rarely reveals any obstruction at the cardia , and unless a thick acacia 
mixture is used as a vehicle foi the barium, the obstruction may not even 
be noted later in the disease 

The occurrence of mild dysphagia during the course of disease in the 
gall-bladder, because of a secondary spasm at the caidia, adds to the difficulty 
of differentiation The greater frequency of the attacks without jaundice 
and without residual tenderness in the legion of the gall-bladder and the 
presence of slight dysphagia are the chief points in the differentiation of 
cardiospasm from acute cholecystitis In certain cases, a definite differential 
diagnosis is impossible m the early stages 

The differentiation of -the pain of cardiospasm from that of an gina pectoris 

* Submitted for publication April 17, 1925 
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EPIGASTRIC PAIN IN CESOPHAGEAL OBSTRUCTION 

can usually be made without difficult}^, if the heait is thoroughly investigated 
One of the patients suffering fioin caidiospasm also had angina pectoris and 
gall-stone colic, but the findings relative to each condition were so chaiacter- 
istic that they could be easily lecognized as independent entities 

The two cases herewith presented illustrate how the pain of cardiospasm 
may be confused with that of disease in the gall-bladder 

Case I — A woman, aged fifty-three, came to the Clinic, May 6 , 1919, complaining 
of having had attacks of epigastric pain for four years The pain would begin in the 
pit of the stomach 
and usually ladiate 
toward the right 
side and to the 
back between the 
shoulders Vomit- 
ing had accompa- 
nied two of the 
attacks The 
attacks were not 
accompanied by 
j aundice There 
had been intervals 
of from two to 
four months be- 
tween the seizures 
There was also a 
sensation in the 
lower oesophagus 
as of food not 
passing readilv into 
the stomach, and 
the patient attrib- 
uted some of the 
attacks to the bolt- 
ing of ber food 

An 0 r d 1 n a r V ^ — Cardiospasm Moderate dilatation of ojsophagus (By courtesy of 

T-, , Dr W A Kickland, Ft Collins, Colorado ) 

Kontgen-i ay exam- 
ination of the stomach failed to reveal any evidence of disease, and a test-meal was 
withdiawn from the stomach without evidence of obstruction to the passage of the 
stomach tube The general examination of the patient was negative save foi slight 
tenderness ovei the region ol the gall-bladder, an apparent enlargement of the liver and 
small adenomas of the thyioid, without hyperthvroidism 

Verv little consideration was given to the history of dysphagia and a diagnosis 
was made of chronic cholecystitis Operation revealed a rather thick-walled gall-bladder 
without stones, and there was definite enlargement of the liver with considerable 
cliionic hepatitis 

The patient was fairly comfortable for eight or nine months after the operation, but 
when she returned for reconsideration, November 17, 1920, the symptoms were about as 
severe as at the previous visit Because of her inabiht}'' to remain for complete study, 
a thorough examination could not be made 

On account of the increasing severity of the attacks and the necessity for using 
hjpodermic injections of morphin for their relief, the patient returned for reexamination 
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Febiuan 6, 1925 and .it (Ins time .inotlici ordin ir\ Rontgen-m\ ts.imination of the 
stom.icli f.nled to show am c\idtncc of disease flieie was again no obstruction at the 
cardia to (be p.issage of i stoniacli tube At this time tlieie was no relation of the pain 
to the ingestion of food, but tliere was still a definite sensation in the oesophagus that 
food did not piss into the stomacli without consider.ilile besit.ition 

A special Rontgen-rn examm.ition of the oesopbagus rescaled an obstruction of the 
barium me.il at the cardi.i, winch w.is probabh the result of spasm The patient was 
adsised to base the c.irdi.i stretched with a Indiostatic dilator, but she declined to 
remain for treatment 

It IS inteiesting to note that the pain from cardiospasm as well as dys- 
phagia. IS rehe\cd h\ a thoioiigh strclehing of the cardia The act of dilating 
often reproduces the hpc of pain expeiicneed dining the couise of the disease 

Casi II — A man aged forte -three came to the Clinic April 10, 1922, stating that 
be was pei fectle well saee for lieait-buin at times ind an occasional stomach-ache 
This had continued from the age of tweiite 01 tlnrte ecars until Octobci, 1921, when he 
was awakened about midnight be a see ere epig.istnc pain eelncli lasted off and on for 
teeo and onc-balf hours, it eeould last from ten to fifteen minutes and be followed bv a 
free mtcreal of ibout the s.mie length of time A diagnosis of gall-stones eeas ni.ide, 
<md because of an idiosjncr.tse to morphm it ee.is necessire to administei chloroform 
After tins time the patient eeas eeell until rebruare, 1922 when there evas a second 
and eeen more seeere .Utack There eeas no jaundice folloeeing either attack After 
such seizures a feeling of fulness remained in the stomach, .md at times there evas 
ecre slight difliculty in swallowing lic|uids A Rontgen-i le c\amin itioii of the stomach 
eeas m.ade eeatli negatiee results, but the p.itient snd it was difficult for him to swallow 
the barium nnxtuic A diagnosis of chronic cliolecestitis with cholelithiasis seemed 
eearranted, md operation reeeiled a gall-hkidder filled eeatli small stones 

About teeo weeks aftei the operation the pitieiit had «i third ittack of pain and 
d} sphagna became more and more noticeable, more marked with swallow mg liquids than 
solid food Mild epig istric pain occurred often A Rontgen-rae evannnation made at 
the patient’s home revealed a definite cardiosp.isin with moderate dik.tatioii of the 
oesophagus and he returned to the Clinic foi tre.atmciit Pehnnire 16 of this ^ear (Fig i ) 
On stretching the cardia with a liedrostatic dilator the previous tepe of pain experi- 
enced w'as reproduced hut was not seeere enough to necessitate m anassthetic Desphagia 
was completelj relieved hj the stretching and the ii.itient returned home after seven 
days’ observation 

It IS of couise, difficult to determine that the first two ittacks of pain were not 
due to gall-stones, hut subsequent events possible warrant the conclusion that the cardio- 
spasm had been responsible for all of the patient’s svmptoms and that the disease m 
the gall-bladder was incidental 
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IMPROVED GOITRE TECHNIC 
By Joseph L DeCourcy, M D 

or Cincinnati, Ohio 

Tiic following discussion is based upon 1432 th}^ oidectomies peifonned 
during the past five yeais by myself and associates at the DeCourcy Clinic, 
and IS intended pnmaiily as a technical contiibution While pre-operative 
judgment is impoitant m goitie suigei) (whether to ligate, whethei to do 
double ligation, whethei to lemove one 01 both lobes, whether to leave wound 



Fic I — After mcdnn incision is earned through muscles and fascia down to gland, scissors are inserted 
and spread apart thus separating the thj roid gland from the overlying structures 


open) and has 1 educed the opeiative mortality to ml m trained hands, still 
this judgment will be of no value unless the opeiation be pei formed skilfully 
and with dispatch 

Theie is no opeiation which lends itself more beautifully to technical 
giace than does tliyi oidectoiny Types of goitre vary and ma}^ cause slight 
\ariations in technic, but the underlying principles are the same in all cases 

The incision which we use is placed in the lower ciease of the neck 
This ciease is leadih seen in almost eveiy neck and invites the incision It is 
jiiefeiable to louei incisions because of the looseness of the neck which 
causes the edges to fall togethei 

The muscles are sepaiated In a median line incision through the fascia 
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Aftei the incision is cainecl clown to the gland, it is enlarged upward and 
downwaid from the thyioid cartilage to the steiniim lo facilitate this, scis- 
sois are inserted thiougli the incision and sepaiated, theieb}' freeing the gland 
from the ovei lying structuies 

1 he fingei is then swejit o\ci both lolies, thereby loosening any small 
adhesions and eithei lobe is then eiccalcd It is frequenlly possible to raise 
the gland b} ti action with ,i tissue foicejjs oi h<c‘mostat, but at times the gland 



Tig 2 — Amtomicil c^psulc is wiped from Rlsnd with ('luzc dissection thus cirrjinR important struc 

tures nwas from opcritne area 

IS SO fiiable that this is unwise, and if piopci caie is used in raising the gland 
wnth the fingci, no haim wall be done 

Aftei the gland is raised it is giasped wnth a lobe foiceps and the anatomi- 
cal capsule IS wiped from the gland wnth gau/e dissection, tbeieb) giving a 
surgical field wnth all the important structures removed 

A double stiand of catgut is then carried aiound the uppei pole and tied, 
thus controlling the superioi aiter}’^ H^emostats are then placed along the 
side of the gland, inseiting them so that they grasp quite a bit of tissue 
Three to five aie usually sufficient With shaip dissection the gland is then 
incised in the propei plane, the idea being to leave gland sufficient to he on 
a level with the denuded tiachea If an}' bleeding points appeal wdnle this 
dissection is being done, they aie giasped Aftei the dissection is carried to 
the tiachea the opposite side is dealt with m similai mannei Slight traction is 
made while dissecting tlie second side and as the trachea is reached a line of 
cleavage usually appeals and the isthmus is readily Stiipped across Sufficient 
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tissue usuall} leniains unclci (Ins line of cleavage to piopeily piotect 
the trachea 

The h.cmostats aic next tied off, using No 2 chromic, and the field 
inspected closely foi any oozing 

A stiip of naiiow packing gau/e satuiated with Alhohn (Alholin gau/c) 
IS laid ovei the denuded aica and the wound closed The gau/c is brought 
out the centie of the skin wound and is rcino\cd m tw'ent\-foui houis This 
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Tig s — Sti-irp rtscctioii of pHiid — pncticil in o\cr nine of c\ery ten cases 

serves tw'O pin poses , controlling 00/ing wdnch mai occur in spite of all 
piccautions, and Icaies a small slit tlnough wdnch scium mav he icmoved latei 
It has been our cxpeiiencc that serum collects m these w’ounds, c\en wdien 
no diamagc has been used and continues to collect foi about ten days follow'- 
ing opeiation 

In dealing woth encapsukitcd adenomata, I jnesented a technic m Annais 
01 SuRca:uy aliout one jear ago (Januaiy, 1924), wdnch we still use in all 
such cases 

Occasionally in exophthalmic cases wdieie the gland is vciy buttle, it is 
advisable to cut the sternohyoid and steinothyioid muscles 1 his may also be 
title m veiy large adenomata, but we have found that with a sufficiently long 
incision sepal atmg the muscles, that tins pioccdure is becoming moie and 
moi e unnecessai y 

We still believe that suigeiy is indicated m toxic colloids, colloids wdnch 
lesist medical tieatment, all adenomata, and all exophthalmic cases Because 
m our expel lence 
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Toxic colloid goities aie fieqiiently made moie toxic by thyroid and 
iodine theiapy 

Simple colloid goitres which lesist treatment, fiequently become toxic 
undei pi obliged theiapy 

Fom out of eveiy five adenomata become toxic at some stage 

One out of eveiy seventy cases of adenomata will become cancel ous 

One out of evei}'^ two hundred cases of adenomata will strangle to death 



Fig 6 — Opposite lobe ready for similar resection Whole gland to be removed tn stlu 


Myocaidial degeneiation of the heait will giadually supeivene in all 
toxic cases 

liiepaiable damage to the heait will supeivene in nine out of every ten 
exophthalmic cases tieated medically as tiansitoi} cases 

Complete th}ioid ctiies aie of little value if a permanently damaged heart 
lemains Eaily opeiations lesult in loo pei cent cuies in adenomata, 98 per 
cent cuies in toxic colloid lemovals and 90 per cent cuies in exophthalmic 
cases piovided that piopei aftei-tieatinent is insisted upon Normal function 
and letuin to normal working capacity will be much quickei and moie perma- 
nent following suigery than following medical treatment The mortality in 
all cases is less than one per cent 
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HERNIA OF THE LUNG 
H\ JvMLs G MoNrGOMun,MD 

O? K\N‘-AS Cit^, Ml‘-SObIU 
\M) 

H vHin Lut/, i\[ D 

OI \t>{tUST\ Kan‘'\S 

A PROJKLSiON oi ain pait of one or both lungs through their boundaries, 
chiefly the thoracic wall, and usuall) in a sac of parietal pleura under the skin 
IS called a lung henna The expicssion “under the skin ” is used to obviate 
confusion with tiauinatic ecisccration 

The histoi}' of lung henna is difficult to obtain as the literature contains 
numerous cnois and contradictions The first case was described by Roland 
in 1499 Later ohsenations were made h\ llildanus in 1606, Loyseau in 
1617. and Plater in 1641 Accoiding to the above definition, the case 
described b} Felix Plater is piobabh the first true lung hernia and the 
earlier cases merely liaumatic eviscerations 

In an extensne renew of the literatine we have been able to find fifteen 
cases reported previous to 1800 and piobabh onh nine of these were true 
lung hennas 

The following is the Morel-La\ellce classification of lung heinia 

1 According to location 

a Diaphragmatic 
b Thoracic 
c Cervical 

2 Accoidmg to etiolog) 

a Congenital 
b Acquiied 

1 Tiaumatic 

2 Consecutive 

3 Spontaneous 

4 Pathological 

Stiubmg, Desfosses, Uibacb and otbeis olTei two objections to this 
classification, fiist, regarding the exact meaning or definition of congenital 
lung heinia, and second, the use of the woid “consecutive” in acquired 
hernias 

Diaphi agmaiic Hciiua — Only one case of diaphiagmatic pneuinocele is 
recorded 111 the hteratuie Beal’s description of this case is that of a right 
subphrenic abscess It followed an injury in which the lung herniated through 
the diaphragm and the intestine was perforated The lung tissue was 
pathologically amjDutated and secondarily infected by the peritonitis from 
which the patient died The findings were confirmed by autopsy and micro- 
scopic examination of the tissue 
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Congenital P neninoc el e —Hochsmg&v says all hernias resulting in the first 
few weeks after birth must be considered congenital If we regard 
Hochsinger’s cases as acquired, the congenital lung hernias are only found 
in foetal monstrosities not compatible with life 

Ciuveilheir describes the only case of congenital lung hernia found m 
the literature He delivered a foetal monster with an encephalocele over the 
occiput and an anteiior spina bifida in the cervico-dorsal region The right 
lung extended up in the neck to the superioi bordei of the larynx 

Acquired Hernia<; — The great majority of acquired lung hernias are 
traumatic Those that occur early after injury have been classified by Morel- 
Lavallee as tiaumatic, and, late after injury, as consecutive The word 
“ consecutive ” may be omitted from the classification, as it signifies only a 
difference in the time of appearance of a traumatic hernia after injury 

Spontaneous Pneumoceles — In spontaneous lung heinias there is a rup- 
tuie through a locus minoris resistentise due to extreme changes in intra- 
thoracic pressure Wightman reports the occurrence of a spontaneous 
pneumocele m a flute blower Boerhaave reports a pneumocele occurring in 
a primipara dining labor, and Massoti repoits a lung hernia occurring in a 
breweiy worker while lifting 

Pathological Pneumoceles — Pathological lung heinias result from dis- 
eases of the thoiacic boundaiies as canons iibs, empyema necessitatis, per- 
foiating lung abscesses, malignant growths, etc 

Etiology — In an anal} sis of 165 cases found in the literature, the figures 
vary a great deal on account of incomplete data 

Aqc — In 61 cases 21 were under 15 years, 19 were from 15 to 45 years, 21 were 
over 45 years 

Sc\ — In 58 cases 13 were females, 45 were males A ratio of over 3 to i, ahd this 
IS undoubtedly too low, because at least 50 per cent pneumoceles are . traumatic In 
Debiennc’s cases only 3 out of 41 were females 

Occuncncc — In 165 cases 29 were congenital or early acquired, 83 were traumatic, 
53 were spontaneous They occur single, multiple, unilateral and bilateral 

Location — 'In 78 cases 10 weic in right supraclavicular region, 6 were in left supra- 
clavicular region, 34 were on the right anterior chest wall, 23 were on the left anterior 
chest wall, 2 were on the right posterior chest wall, 3 were on the left posterior 
chest wall 

Anatomical Conndci afion — The grealebt majority of lung hernias occur 
on the anterior chest wall, near the sternum Anatomically there is probably 
a definite leason wby they should occur at this point Anteriorly, from the 
costo-cartilaginous junction to the sternum, the external intercostal muscle is 
absent Posteiioily, from the costal angle to the vertebra, the internal inter- 
costal muscle IS absent Anteriorly this area is protected by the pectoralis 
major muscle but it does not afford the restraint supplied the costo-vertebral 
angle In the heav} longitudinal muscles trapezius, latissimus, dorsi 
and rhomboidei 

The earl} workers Hoiel-Lavallee, Cloquet, Richerand, Bernard, 
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Hochsingei and others ^\rolc a great deal on the methaincs of the production 
of a pnenmocele 

In view of 0111 jnesent-d.n Knowledge of the changes tiiat are possible 
in inlialhoracic prcssinc as taiiglu us In sttcli ph\ sicilogists as Donclers, 
IleMisms, Hutchinson, Hernian and Howell logethei with the added infor- 



Tig I — Shows the approMtmte size and location of the lung hernn and scar 


mation given us by the U S Empyema Coinmission dm mg the \VorId ^^'^ar on 
inter- and mtia-thoiacic piessure relations, we Know that lung hernias result 
fiom a locus mmoris resistentiaj of the thoracic w^all and mtiathoiacic pres- 
sure changes These changes are caused b}" forcible expiiation wnth varying 
degrees of closure of the glottis and voluntary contraction of tensing of the 
muscles of the chest wall, abdomen and diaphragm Accoidmg to Sir Arthur 
Keith m his William Mitchell Banks Memoiial Lectuie given at the Univer- 
sity of Liverpool, November i, 1923 on “ The Oiigin and Nature of Hernia, 
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he states that, “ almost all, if not all, hernias in adults are caused by the repe- 
tition of strain day by day,’ and this is applicable to pneumocele Keith, 

however, does not mention lung hernia 

Etiology of Pncwnocele — Congenital pneumocele follows defects that 
occur in the iibs and sternum which are covered by fibrPus bands and are 
located chiefly along the sternum They aie due to amniotic bands, piessure 
of the elbow of the foetus against the chest wall, lack of liquor amnii, piessure 
of uteime fibroids, reversal of the foetal head, etc Bronchiectasia fcetalis is 
given as a cause 

Spontaneous lung hennas are due to Chionic bionchitis , whooping cough , 
congenital absence of muscles, breasts, etc , absence of intercostal muscles, 
bloweis of glass and musical instruments, tight lacing, straining at stool, 
lifting and labor, especially m a primipaia (Boerhaave) , defects in cervical 
fascia and diastasis of the muscles, especially the scalemi (Giaham) 

Tioninatic heinias follow Falls from a heighth, injuring chest (Roche- 
Despres) , stab wounds injuimg the intercostal muscles, fascia or nerves 
(Lai re}^- Velpeau ) , non-union of fractuied ribs (Flugier-Litten) , war 
wounds, shrapnel and bullets (Hertzbeig) , crushing wounds (Vogler- 
Kohlei ) , plastic chest opeiations of Estlander, Schede and thoracotomy, pai- 
ticulai ly without an aperiosteal i ib resection 

Pathological pneumoceles follow Bieast and lung abscesses (Biuns) , 
empyema necessitatis, canes of ribs, etc , abscess chest wall (Belany) 

Symptoms — The symptomatology of pneumocele varies a little according 
to the classification Pam and distiess is always present and located in the 
legion of a palpable thoracic lent oi orifice, through which a pulsion lung 
mass piojects and i educes spontaneously upon slightly inci eased expira- 
toiy effoit 

The onset is usually insidious, accompanied by local pain and cough The 
cough IS chi onic, spasmodic and non-productive 

The congenital types of pneumocele aie fiist recognized by the family 
01 physician The acute traumatic heinias aie usually obscuied by the more 
seveie sjmptoms of injui} to the visceia, pleura or chest wall 

The latent, tiaumatic hennas, oi the consecutive types, aie characterized 
by an insidious onset, pain in the legion of the henna, a pulsion mass, and 
usuallv a clnoinc cough, which ejects the lung at inteivals, making the 
patient twinge with pain as if he had a pleunsy 

Theie aie no moie systemic sjmptoins than those which are characterized 
by inguinal henna 

Local mflammatoi) conditions, eithei acute or chronic, may be a sequence 
of the incaiceiated, non-ieducible Upes of pneumocele Tins is, however, 
an unusual tipe 

Phxncal Findings Inspection —The pin sical findings also ma} var\ some- 
what w ith the f\ lie of hei nia Upon inspection a mass is \ isible upon the thor- 
acic wall winch come tlnough an onfice under the skin and reduces itself spon- 
taneoush and s\nchionoush with respiiator_\ efiort The si/e and contours 
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of the oriHcc is suggested h\ the viliiaton niOAcment of the skin in this 
region The pioliuding mass is usu.ilh o\oid There ma} he a local scar, 
bony irrcgiilarit} cutaneous casculai change nr signs of inflammation 
Palpation — The heinial oiificc is usualh \er) eas} to palpate, but 
Wicderliofer s case in which the henna followed the intercostal vessels, 
would be an exception llie oiificc is cithei bonv or filnomtiscular It is 
most often possible to nisei t the tips of one or more fingers into the orifice 
and by piessuic maintain reduction of the mass When the hernia pro- 
tiudes, It IS possible to grasp the lung and hold its border during respiratory 
excursion One can feel the lungs solt spong) crepitant consistency 
PocitSiion — The peicussion note is tvmpanitic, with probable variation 
between the t}mpain of the chest and abdomen (Debienne) 

Aiacullation — Auscultation depends on the patholog} present In the 
late traumatic t3])e there are few sounds except, wdien herniation is present 
At this lime, if the lung is giasjjed in the sac and held, vesicular whistling 
and crackling lales arc heaid 

Diagnosis — The diagnosis of pncumocele is pei fecth e\ident because 
there is usually a histoi} of injun, scai oi defoinnt} of the chest wall, a 
palpable orifice, through wdiich a smooth soft, crepitant, reducible tumor 
appears under the skin, and still more conclusnc, one may grasp the lung 
edge w’hile in the sac feel its consistenev and the tug during respira- 
tory excursion 

Diffcicntial Diagnosis — TTie diflcrcntial diagnosis should be made from 
reducible hciuid or gaseous tumois sometimes found jjrotruding through the 
intercostal spaces in malignancy of the. lung, excessive efifusions as empyema 
necessitatis, cold abscess, soft lipomas, angiomas and localuecl emphysema 
Diagnosis — Pneuinoceles raiel}' cure themselves spontaneously Stran- 
gulation IS not common (In Wightman’s case the pneuinocele strangulated 
follow^ed by pathological amputation wnth no sciious eftect ) Lung hernias 
pci sc rarely cause death If radical cure cannot be accomplished, it is 
necessary to modify the jiatient’s occupation and treat the tumor 
conservatively 

Ticatment — The tieatinent is either medical or suigical and depends on 
the type of henna, also the existing local and mtrathoiacic pathology Fox 
reports the cure of a case by bandage Grant reiiorts a recurrence af^er an 
apparent cuie by bandage Bandage in Fnekhofifer’s case caused dyspncea 
and cyanosis Obturators maintained by bandage were made to occlude the 
hernial orifice The removal of the underly-ing pathology wall cure certain 
types as from chronic bionchitis, etc Where the etiology of pneumocele 
is occupational, as blowers of glass and wind instruments, heavy lifting, etc 
it IS necessary to change the tjpe of woik In the conservative treatment 
elastic bands, plates that cover the hei nial oi ifice, especially made corsets an 
obturators of various types are used Most of the early writers spoke is 
paringly of any attempt at a radical surgical cure Vogler, in 1S98 suggests 
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pel forming a plastic opeiation. using periosteum oi a bone flap froin the 
sternum Vulpius, m 1898. desciihed a plastic operation performed by 
crossing strips of nb and suturing with siher wiie This henna recurred in 
a year Graham packed the sac of a cervical pneumocele with iodoform gauze, 
creating an inflammatoiy leaction which was followed by cure Tuflier freed 
and ligated a hernial sac with cure Reynier made an immediate closure of 
a traumatic pneumocele with cure 

To the less than two hundred cases of lung henna in the literature we 



Fig 2 — Shows the ostco c-irtil igcnous flap obliter-iting the fourth interspace and hernnl orifice 

Wish to add one case of traumatic pneumocele of the left anterior chest wall 
cuied b} an osteoplastic operation 

Casc No 4698, male, laundry worker, entered the Kansas City General Hospital, 
Tanuart 16, 1924 His chief complaint was a painful lump in the left precordial region, 
with a paioxesnial and iion-productn e cough In February, 1923, he w'as stabbed in the 
left anterior chest wall aboee the base of the heart No medical attention w'as rendered 
and rceoeerj seemed complete until December, 1923, w’hen he developed a cough, and 
siniult.nieonsh with the onset of a persistent spasmodic, non-producti\ e cough, he 
began to ha\e pain in the left maminare region where an intermittent pulsion lump 
was beginning to loini This lump disappears between paroxims of coughing, during 
which time he has no pain Examination reeealed a fairh well-nounshed and developed 
white male, actue, erect, anibulatore fne feet six inches tall, weighing 160 pounds, sixt> 
\oirs of age and liaeing the appearance of a man of fitt\ eears His general physical 
examination is negatne 
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His chest measures 39 inches, is flat antenorh and full posteriori) due to an upper, 
senile, dorsal k)phosis The supraclavicular fossae are well filled The respiratory costal 
excursion is rather limited but equal On the left anterior chest wall, 2 inches above the 
nipple and 4 inches from the midsternal line is a scar i inch m length and directed 
transversely This scar is the result of a stab wound sustained February 15, 1923 The 
respiratory rate is 21, abdomino-thoracic type, involuntary and normal Upon deep 
inspiration a small vibratory depression is perceptible between the fourth and fifth ribs 
to the left of the sternum Upon forced expiration, as from coughing, a tumor presents 
Itself through the depressed area 

Palpation reieals a longitudinal opening m the left fourth interspace that is about 
2 inches long and inch wide, extending from the lateral sternal margin to the costo- 
cartilaginous junction Inserting the tips of the fingers of one hand in this orifice prevents 
the protrusion of the spontaneously reducible mass, even during Molent coughing It is 
also possible during coughing to grasp and hold the tumor and thus pre\ent it from 
reducing It is uniformly round, soft, crepitant tugs with rcspirdtor\ excursion and 
measures 3j4 inches in diameter Percussion o\er the mass is tympanitic Auscultation 
over the mass, while holding it m the sac, emits crepitant, vesicular and whistling rales 
Laboratory findings of the blood, urine and Wassermann were negative X-rav 
examination by Dr L A Marty showed a little widening of the left anterior fourth 
interspace and no evidence of pulmonary disease Dr L A Martv reports a herniation 
of the lung in the precordial region from fluoroscopic examination 

The diagnosis of pneumocele is made in this case because first, the history of 
mjurv , second, a scar and a palpable hernial orifice, and third, the presence of an 
intermittent, pulsion, cutaneous mass that contains lung tissue, the presence of which is 
supported by phvsical and X-ray findings The location of this hernia lends itself 
favorably to an osteoplastic procedure The procedure used here suggested itself bv 
the ease with which intercostal spaces are sometimes obliterated in an aperiosteal resection 
Opeiatiou — Operation was performed under gas oxv'gen anesthesia, preceded bv 
morphine, grs l 4 , and atropine sulphate, grs 1/150, given hvpodermically one-half 
hour before the patient was sent to the operating room A transverse incision, 5 inches 
long, was made in the left fourth interspace extending from the lateral margin of the 
sternum to the outer border of the hernial mass The fibres of the pectoralis major 
muscle were divided, the thin, friable, tissue paper-hke sac of parietal plura then pre- 
senting Itself was perforated in manipulation and a partial pneumothorax produced, but 
not sufficient to embarrass the patient particularly The intercostal soft parts were so 
atrophic and the pleural sac so thin and friable that they were entirely disregarded in 
the repair 

The repair was accomplished by turning the perichondrium and osteum of the 
anterior surface of the fifth costocartilage upward into the fourth interspace forming 
the bed for an osteocartilaginous flap of the fourth rib, which was turned down on the 
hinge of Its periosteum and perichondrium bv splitting it in two from above downward 
with a heavy scalpel The flap was held in place by four interrupted sutures of No 2 
chromic gut three of which were inserted through the osteocartilaginous flap of the 
fourth rib into the fifth rib, and one from the sternal end of the rib flap to the sternum 
Considerable care was taken to control bleeding The pectoralis major muscle was 
closed with No 3 plain interrupted gut sutures and the skin with an interlocking silk 
suture A gauze dressing was applied, covered by a felt pad and held m position bv 
3-inch adhesive straps going entirely around the chest 

The patient had very little post-operative reaction He was walking on the second 
dav The cough stopped immediately Sixteen days after the operation there was a 
definite, hard, board-hke plaque obturating the original hernial orifice and X-ray 
demonstrated callus 

In this case we have definitelv proven the operability of pneumocele of this type 
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and position There is no reason ^\h} this method of repair uould not be equally success- 
ful in other locations 
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SOME CONSIDERATIONS PERTAINING TO THE DIAGNOSIS AND 
SURGICAL TREATMENT OF DISEASES OF THE GALL-BLADDER 

By Frank E Bunts, M D 

OF Clf\ ELAND, Ohio 

Gall-bladder diseases present a senes of problems both in regard to 
their diagnosis and to the indicated mode of treatment, final judgment regard- 
ing the solution of which is still sub pidice 

As for the diagnosis, perhaps in the case of no other organ is it so difficult 
to identify the seat of the pathological condition from the presented symptoms 
It IS true that repeatedly m the literature we find the classical symptoms of 
gall-stones described and yet repeatedly we encounter patients who present 
these so-called classical symptoms but in whom operation has demonstrated 
that they were due to acute appendicitis, to a kidney stone, to Dietl’s crises, to 
a perforated gastiic ulcer And if the diagnosis is to some degree uncertain 
in the “ classical ” cases, to a far greater degree is the nature of the condition 
masked in cases which present only general, vague symptoms which may be 
due to almost any visceral disorder 

And when we turn from diagnosis to treatment, we find fundamental 
differences of opinion between the internists and the surgeons as to which 
cases should be submitted to medical treatment and which to operation, and 
among the surgeons themselves there are differences of opinion regarding 
the preferred surgical procedure in certain types of cases 

It IS my purpose in this paper, therefore, in place of a formal presentation 
of any phase of the manifold problems presented by gall-bladder disease, to 
discuss only certain points pertaining to the diagnosis and treatment of gall- 
bladder disease as they have Ijeen emphasized in the experiences of my 
associates and myself in 1405 cases and as they have been suggested by the 
questions which have been asked at various medical meetings before which 
I have been privileged to discuss this general problem 

It IS of interest to note that the problems presented by gall-bladder disease 
are not new problems Manv of those with which we are most concerned 
to-day have been recognized since the first operations for gall-bladder stones 
were performed in the United States — by John Stough Bobbs, in 1868, Marion 
Simms in 1878, and by Lawson Tait, in England in 1879, even in the 
later literature which has appeared since that time we find attempts to answer 
such still familiar questions as the following 

Is the gall-bladder a comparatn ely functionless organ ^ 

Is infection the prime cause of gall-stone formation^ 

How can cholecj stitis and cholelithiasis be differentiated from gastric dis- 
eases, appendicitis or kidney lesions^ 

Is cholecystectomy or cholecystotom) the operation of choice^ 

What is the most favorable time for operation’ 
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What IS the source and location of new stones which form after 
cholecystectomy ’ 

Where do stones form piimarily’ 

Many of these same questions I find among questions asked at recent 
medical meetings 

It would take too long to discuss m detail the diffeiential diagnosis of 
gall-bladder diseases I will merely note that the conditions which should 
be borne in mind in establishing a differential diagnosis m a case in which 
a gall-bladder lesion is suspected, include such conditions within the genito- 
urinary tract as renal stones, Dietl’s crisis and pyelitis, diaphragmatic pleur- 
isy, acute pancreatitis, acute appendicitis, gastric perforation, a list to which, 
m a recent paper, Doctor Phillips adds angina pectoris, abdominal angina 
associated with abdominal arteriosclerosis, pericarditis, epigastric hernia, lead 
colic, herpes zoster and the gastric crises of tabes In many of these con- 
ditions, the clinical histoiy and an analysis of the symptomatology provide a 
sufficient clue once the possibility tha^ some one of these various conditions 
may be lesponsible is borne in mind 

As for the difi'erentiation fiom kidney stones and from gastric ulcer m 
paiticular, the role of the rontgenologist is of prime importance, for it has 
been our expeiience that our percentage of correct pre-operative diagnoses 
increases in diiect i elation to the amount of study which our rontgenologist 
devotes to these patients A number of plates m different positions including 
one of the genito-urinaiy tract, in many cases present definite evidence of 
gall-bladdei disease to the trained eye of the i ontgenologist This judgment 
IS by no means always based upon the definite presence of shadows of stones 
Thus in some instances plates of the stomach will show deformities of the 
duodenal cap which are due to direct piessure from an enlaiged gall-bladder 
01 to adhesions from the gall-bladdei or to reflex spasms of the duodenum 
initiated b} an abnormal gall-liladder Such pressure deformities and adhe- 
sions aie not confined to the duodenal cap but in some instances affect the 
liyloiic end of the stomach Adhesions from the gall-bladder may produce a 
distortion of the duodenal outline oi the duodenum may be displaced by a 
distended gall-bladder 

A study of the colon maj deteimine the presence of adhesions of the colon 
to the gall-bladder Such studies as these demand first the taking of a 
numbei of plates of difteient densities followed by a caieful study of the 
pclonc end of the stomach and of the colon continuous!} after the ingestion 
of .1 barium meal 

lYhethei suspicious shadows on the upper right side pertain to the kidne} 
or gall-bladdei ma^ be determined In comparing the size of the shadow on 
plates taken in an antei loi -postei loi position nith that on plates taken 
posieiioi-anteriorh The gall-bladder shadows are usual!} ckne to the 
abdominal wall and considerabl} smaller Avhen the patient is in the prone 
than when he is in the supine position Insertion of opaque catheters in the 
uictei^ with p\elograms of the kidne} and stereoscopic jilates will aid in the 
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localization of these shadows In many cases the outline of the gall-bladder 
IS visible as the result of a thickened wall and its pathological contents, 
although It should be boine in mind that the fact that the gall-bladder 
may be visualized on an X-ray plate does not necessarily mean that it 
is pathological 

Whether oi not spasm of the pyloric cap is due to a reflex stimulus from 
a pathological gall-bladder may be determined by guing the patient atropin 
in sufficient dosage to produce relaxation In such a case the deformity will 
be persistent if it is due to a duodenal ulcer In our experience plates of 
the gall-bladder will determine definite gall-stone shadows in over half of 
the cases opeiated upon , this has been determined by a rigid comparison of all 
gall-bladder plates taken at the Cleveland Clinic during the past two years 
with the opeiative findings 

We believe that in the gieat majority of cases, X-ray findings, together 
with the clinical history and the physical examination, will enable us to estab- 
lish the diagnosis not only of cholelithiasis, but also of cholecystitis Striking 
examples of cases m which the X-iay findings plus the history deteimine the 
diagnosis are those cases of piolonged and inti actable indigestion with 
so-called gastric crises in which it may appeal veiy definitely that the symp- 
toms are not due to ulcer or tumor or other intrinsic cause In these cases the 
X-ray will often reveal the piesence of gall-stones I wish, however, to lay 
particular stress upon the point that while all the diagnostic methods which 
aie at our command should be utilized, final diagnosis must rest upon their 
interpretation by clinical judgment based upon extending clinical experience 

As for the treatment, there would seem to be no difference of opinion 
between the surgeons and the internists regarding the indication for operation 
in such conditions as acute suppurative cholecystitis, persistent recurring gall- 
stone colic, perforation of the gall-bladder, obstruction of the common duct 
fiom stone, chronic distention of the gall-bladder The differences of opinion 
aie found in the consideration of cases of gall-stone colic in which the pain 
is not very seveie and the recurrences are perhaps at long intervals, of cases 
of acute catanhal cholecystitis, of cases of persistent dyspepsia which present 
signs of gall-bladder disease And among the surgeons themselves the prin- 
cipal differences of opinion are expressed in the old controversy between the 
relative merits of cholecystectomy and cholecystotomy 

In 1902 Roswell Park made the query, “Why should we not treat the 
gall-bladder as we do the appendix,” and he concludes 

“Whether, then, the case be acute and fulminating or chronic and growling, I 
would say that the diseased and troublesome gall-bladder like the diseased and trouble- 
some appendix should come out and that we should now formally include a cholecystec- 
tomy as the ideal operation corresponding to appendicectomy My past year’s experience 
w'lth a relatneh large number of these cases has taught me that one is no more dangerous 
than the other and is equally satisfactor\ I now scarcely think of leaving an evidently 
diseased gall-bladder after exposing it anj more than I would think of partial operation 
upon the appendix ’’ 
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As 1 have stated above, throughout all these years the battle has raged 
between the pio])onents of cholec} stectoni} as opposed to cholecystotomy, the 
ultimate basis of the dispute apparent!} resting upon final decision as to 
whethei oi not the gall-bladdei is or is not an essential functioning organ In 
our own experience we believe that m too many cases, the gall-bladder which 
has only lieen drained continues to give trouble so that its later removal is 
necessitated It is our piactice, therefore, to lemove it under the following 
conditions Aftei there has been an acute attack of cholecystitis , in the pres- 
ence of a stone m the cystic duct or evidence of the former presence of the 
stone, if the gall-bladder walls are thickened If the gall-bladder presents a 
noimal appearance and the patient presents no histoiy of a pievious acute 
cholecystitis, the gall-bladder is left There are those still, who, like Park, 
advocate the removal of the gall-bladder undei all conditions jUSt as the 
appendix is routinely lemoved on the basis that since good health is possible 
without it, it IS a mistake to leave it as the possible seat of later trouble As 
Judd has shown, howevei, in the absence of the gall-bladdei , the common 
duct to some extent acts in its place for the storage and concentiation of bile 
and, therefore, shows a tendency to become dilated, and as a storage viscus 
theie will exist within it the same tendency for stone formation as formerly 
existed in the gall-bladder For that reason, as Crile has stated, “ it would 
seem far bettei to take a i emote chance of futuie recurrence of trouble in the 
gall-bladder than a considerable chance of the occurrence of common 
duct stones ” 

Figures fiom the hteratuie might be cited to show the general basis for 
considering cholecystectomy to be in general the preferred procedure The 
statistics of the Mayo Clime, as lecenth leported by Judd in an extensive 
study of the moitality following operations on the liver, pancreas and biliary 
passages, give emphatic evidence in support of their contention that cholecys- 
tectomy IS m general the opeiation of choice 

In oui own series of operations on the gall-bladder perfoimed since 1919, 
which includes 400 cholecystectomies and 129 cholec} stotomies, the ojxrative 
moitality in the formei senes — cholecystectomies — was 17 per cent, while 
m the lattei — cholec} stotomies, it was 69 per cent In a follow-up study of 
oui total senes — those befoie as well as those since 1919. we have heard from 
524 patients 271 of whom had had cholecystectomy and 253 of whom had had 
cholec} stotonn Among these, 8 per cent of the patients who had had chole- 
c}stotom} repoited that they had had a subsequent operation on the gall- 
bladder , while only i 9 pei cent of the patients in whom cholecystectomv 
was peifonned had had a subsequent operation for the removal of stones 

Our reason for the division of our statistics into these twm periods 

befoie and aftei 1919. has Ijeen the change in our owm opinion as to 
the lelatne merits of these procedures, which is shown b} the fact that 
])nor to 1919 m a total of 876 operations, 255 — 29 pei cent w^ere cholecvs- 
tectomies and 621 — 71 per cent were cholec} stotomies , w'hile since 1919 
among 529 operations 400 — 756 per cent bare been cholec} stectomies and 

235 



FRANK E BUNTS 


only 129 — 244 per cent have been cholecystotoniies These figures show 
an exact reversal of our former judgment 

It may be well to add a word regarding the treatment of acute cholecystitis 
when the patient is in a desperate condition In such cases we believe that the 
primary procedure should be a cholecystotomy for the establishment of 
drainage only, the removal of the gall-bladder being deferred until the con- 
dition of the patient warrants the major operation It should always be borne 
m mind that the safety of the patient is our prime consideration, the 
condition of the individual case, therefore, is the final criterion, m accordance 
with which the choice of operative procedure must be made 

A word may be added at this point regarding the treatment of jaundiced 
cases In these cases, as has been emphasized by Judd and his associates at 
the Mayo Clinic, in particular, the prime danger is hemorrhage due to the 
lengthening of the clotting time of the blood If operation is delayed until 
therapeutic measures have brought the clotting time within safe limits, the 
danger of operation in these patients is by so much diminished In the 
Cleveland Clinic Hospital as a routine measure with jaundiced cases, we begin 
at once the administration of 10 giains of calcium lactate by mouth every 
four hours If the clotting time is more than five minutes, 10 c c of a 5 
cent solution of calcium chloride is given intravenously once a day foi three 
successive days in addition to the calcium lactate A high caloric, low protein 
diet IS given at frequent intervals — every two hours— during the day and 
preparation is made for two transfusions to be gnen, one before and one 
after operation, or both after operation, according to indications If there is 
complete absence of bile in the stools, from 60 to 90 grains of desiccated ox 
bile IS given daily I may add that in our judgment, no patient should be 
operated upon during an acute attack whether jaundice is present or not, 
unless the symptoms indicate the presence of empyema in the gall-bladder 
In those cases m which drainage only is indicated as a primary and per- 
haps as the only surgical procedure, the importance of sufficiently prolonged 
drainage should be emphasized The drainage should be continued until the 
bile IS bacteria free Disappearance of the bacteria may be hastened by 
frequent irrigation of the gall-bladder through the drainage tube 

The question as to whether or not the appendix should be removed as a 
routine procedure is not definitely settled, although it is the practice, I 
believe, of the majoiity of surgeons In my own judgment the appendix 
should be examined and removed if there are any signs of abnormality 
Unless the caecum is sufficientlv mobile for the appendix to be readily brought 
into the incision for the gall-bladder operation, the usual McBurney incision 
should be made rather than an extension of the gall-bladder incision, thus 
on the one hand avoiding any undue tugging upon the attachments of the 
caecum, and on the other, avoiding division of the nerves supplying the 
rectus muscle and diminishing the possibility of a ventral hernia 

Among the possible unfortunate occurrences which may be incident to a 
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gall-bladdei opeiation are interference with the cn dilation of the splanchnic 
veins, hemorihage, fiee bile in the peiitoneal cavity The piincipal cause of 
the fiist of these is heavy packing with gauze bearing down upon the sui face of 
the liver — a cause which suggests its own remedy The control of hemorrhage 
IS peculiarly essential m these operations It is for this reason that the 
precautions descrilied above in the case of jaundiced patients are especially 
impoitant Bile in contact with free peritoneal surfaces has a destiuctive 
effect which is often unappreciated, and when it is absoibed into the system, 
of couise, the general effects of jaundice will be pioduced It is for these 
reasons that the piotection of the peritoneal cavity against any bile leakage 
IS especially important It is therefore imperative that if cholecystectomy is 
to be pel formed the gall-bladder should not be open, and that if cholecys- 
totomy IS to be perfoinied, leakage-proof drainage should be established 

The tieatment which should follow cholecystectomy depends to a large 
extent upon the clinical couise of the individual case In general, a cholestenn- 
fiee diet is indicated and milk of magnesia is of value as a laxative and 
antacid A caiefully planned hygienic regimen should be prescribed and the 
patient should be uiged to lepoit to his family physician or to the sur- 
geon at sufficiently frequent inteivals for the early recognition of any 
untowaid sequel 

The occurrence of pain shortly aftei opeiation — pain which may simulate 
that of gall-stone colic, may be due to the presence of stones in the hepatic 
ducts which weie not discovered at the time of operation or may be due to 
the jnesence of mucus In such cases the patient should be placed under 
medical tieatment which in general consists in a carefully restricted diet 
consisting piincipally of ceieal, milk and fruit juices and the application of 
hot packs ovei the gall-bladder legion, control of pain when necessary by 
codein oi even moi phm , gradual increase in the diet as the pain subsides 
That IS, the tieatment should be that which is generally indicated in cases 
of acute cholecystitis 

It ma} be well to add a note legarding various apparently unrelated 
conditions which aie sometimes relieved by opeiation upon the gall-bladder, 
although It IS difficult to undei stand exactly how this relief is produced Two 
such conditions may be mentioned in particular — functional diabetes and 
asthma The occuiience of backache is more easily understood when one 
considers the neive centies which are closely associated with the gall-bladdei 
and the luer 

Tins latter associated condition is well illustrated bj a recent case in wdiich there 
was intense pain which extended around the chest and base of neck The patient felt as 
if she were held in a Mse She felt worse when Ring down and could not he at all 
except on the left side \s her skull had been fractured ten weeks before in an 
automobile accident, it appeared as if this pain must ha\c been associated with that 
injiirN On .iccoiiiit oi the fact that there was some detorniite of the spine the patient 
w IS referred to the orthopxdic department An X-ra> of the spine, howeeer, while it 
leMiled an arthritis did not show am e\idence of a fracture and therefore a gastro- 
iiUtstinil exunination was made to determine if possible the underhing cause of the 
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arthritis In the latter examination definite gall-stone shadows appeared on the X-ray 
film Choleostectomy was performed, and several black facetted stones were found in 
the gall-bladder wdiich on pathological examination gave evidence of chronic productive 
cholecystitis The patient made an excellent recovery not only from the operation, but 
also from the severe backache 

This case has been cited in detail not only as an illustration of the fact 
that backache may be due to a pathological condition in the gall-bladder, but 
also to emphasize the fact that the gall-bladder may he the site of an infection 
which is the ])rimaiy cause of apparentl}'' unrelated conditions When a 
focus of infection is being sought, theiefore, the gall-bladder should not be 
overlooked, especially when other possible foci, such as the teeth, sinuses, 
tonsils or appendix have failed to be incriminated 

Additional data of inteiest which has been secured from a study of our 
cases are that 71 pei cent were in women , and that the highest inci- 
dence was betw'een the ages of 30 and 40, 29 per cent were between the 
ages of 30 and 40, and 75 pei cent between tbe ages of 30 and 60 That 
IS, gall-bladdei disease does not appear to be a disease of either youth or of 
old age 

Whatever may be the point of view' of individual surgeons regarding the 
pioblems which I have mentioned above, the sum of the whole matter has 
been expiessed m a recent papei by my associate, Doctoi Phillips, who, 
after having discussed ceitain causes of the failure of gall-bladder operations 
to cine the patient, and assuming for the internist as well as for the surgeon 
the responsibility of preventing these failures, says “ On the surgeon rests 
the responsibility for improving the technic of his opeiations that he may 
secure better lesults After operation he should refer these patients back 
to the internist so that they can be kept on a proj^er dietary and hygienic 
regimen instead of saying to the patient as is so often done, ‘ the cause of 
your trouble has been removed you can eat anything vou wish ’ ” 

If this responsibility is fully assumed it will mean that we shall not 
adopt any hard and fast rule for the treatment of any case, but the considera- 
tion of each case will be strictly individuah/ed and the suigeon’s best clinical 
judgment plus the aid of all available methods of diagnosis will be used as a 
guide to the theiapeutic measure to be applied 
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WANDERING SPLEEN WITH TORSION OF ITS PEDICLE 

Bv John E Shtton, Jh , M D 
OF New York, N Y' 

UtOM Till SICOVD SUKOICAL (cOIINFLL) DI\ ISION BELLL\ UF HOSPITtL, SFRMCF OF DB 11 F StNTFF 

Axial rotation of the spleen upon its pedicle is recorded in the literature 
in the cases of about seventy women and in three males This condition 
was first reported in a man by Petridis in 1918 During the next year Fieri 
performed a splenectomy on an Italian soldier foi this disease , and Southam, 
in 1921, submitted the report of a case m an English boy of six years After 
a careful search of the literature no cases have been found occurring in the 
male m the United States 

On December 17, 1924, a boy aged thirteen years, was admitted to the Bellevue 
Hospital complaining of severe generalized abdominal pain of twenty-four hours’ 
duration Early m the morning of the previous day he was awakened from a sound 
sleep bv intense cramp-hke pain m the epigastrium He vomited several times but 
the pain continued During the morning a good bowel movement gave slight relief 
for a short time Several hours before coming to the hospital his pain became more 
intense in the right lower abdominal quadrant He was seen by his family physician, who 
sent him to us with the diagnosis of “ probable acute appendicitis ” 

On the day prior to the onset of his abdominal pain the patient had a chill and 
an intensely sore throat developed Up to the time of this illness he had attended 
school regularly, had done no violent evercise, and had not fallen or injured his 
abdomen There was no history of previous abdominal pain, indigestion or constipation 
His genito-unnary history was negative 

Physical examination showed a normally dev'elopcd and nourished boy with a 
flushed face who appeared to be acutelv ill, lying quietly in bed, but with his thighs 
flexed on the abdomen His temperature was 1028° F, pulse 120 and respirations 24 
There were no abnormalities of the eyes, cars or nose The tongue was shghtlv coated 
Both tonsils were markedly swollen and red with many of the crypts filled with puru- 
lent exudate The neck was normal His lungs were clear The heart was normal 
in size, but the sounds at the apex w'ere of a slapping character, and in this area theie 
was a soft blowing systolic murmur which was transmitted neither to the axilla nor 
to the base Ihc abdomen was flat, symmetrical and held rigidh throughout its entire 
extent On palpation there was acute tenderness in the region of the cscum and 
sudden iclease of pressure produced acute pain Pressure over the splenic flexure of the 
colon did not produce pain at McBurney s point when the patient coughed Across 
the entire lower abdomen the muscles were held very tensely and what appeared to be 
board-hke rigidity was present No masses were recognized by abdominal palpation A 
leetal examination unfortunatelv was not made 

His lilood showed 28 000 white cells per cubic millimetre with 90 per cent poly- 
morphonucle ir leucoevtes and 10 per cent lymphocytes A urine examination showed 
no abnormditics \ provisional diagnosis of acute peritonitis secondary to acute 
ippeiuhcitis was nude and the patient was prepared for an immediate operation 

Under nitrous oxide oxvgen and ether amcsthesia a five-inch lower right rectus 
incision was made and the muscle retracted laterally On incising the peritoneum there 
was V gush of thin cloudy fluid The coils ol small intestine were moderately dilated, 
but the serosi was glistening and not inflamed The appendix was normal The 
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ascending, transverse and sigmoid colons wcic dilated to ilioiit twice their normal size 
Occupying and completely filling the pelvis was a mass which was rccogni/cd to be the 
spleen It was enlarged to more than three times its normal size The surface was 
smooth, glistening, free from fihrm oi adhesions, and its color was hluish-hlack The 
pedicle, on which it had rotated 3C0 degrees, was ten inches long and looked like 
a large umbilical cord No pulsations could be felt at the lulus of the spleen In the 
region of the tail of the pancreas the pedicle was a soft cord in which pulsations could 
be felt Distal to the site of torsion, which was at about its midpoint, the pedicle was 
\ery swollen and oedematous The spleen was easily delivered from the pelvis and 
after enlarg.ng the incision it was removed from the peiitoneal cavitj The pedicle was 
triply clamped close to its base and divided betw'een the tw^o distal clamps Ihe stump 
w'as then transfixed and ligated with number 2 plain catgut which was reenforced by 
a ligature of number 2 chromic gut After removing as much fluid as possible by 
suction, the abdomen was closed in layers without diamage Cultures from the peri- 
toneal fluid and from the cut surface of the spleen showed staphylococcus aureus and 
a gram-negative bacillus Microscopic examination of the spleen showed intense con- 
gestion but no other abnormalities 

The convalescence w'as uneventful Under hot saline throat irrigations the tonsillitis 
promptly subsided The esemng temperature on the first post-operative day was 101° F 
and after the third day the temperature curse was flat The wound healed by primary 
union On the fourteenth post-operative day the patient wns sitting in a chair and 
three days later he was discharged from the hospital 

A complete blood count three hours after the operation showed red blood cells 
5,020,000, haemoglobin 88 per cent (Dare), white cells 31,700 with 88 per cent poly- 
morphonuclear leucocytes, 7 per cent lymphocytes and 3 per cent tr insitional cells 
On the fourth post-operative day the haemoglobin had fallen to 78 per cent (Dare) and 
the red blood cells numbered 3,920,000 The white blood cells had decreased to 16,000, 
with 78 per cent polymorphonuclear cells, 18 pei cent lymphocytes, 3 per cent large 
mononuclear cells and i per cent eosinophiles On the ninth post-operative day the 
h'emoglobin had increased to 94 per cent (Dare) and the red cells were 4,960,000 The 
white cell count show'ed 17,200 cells w'lth 77 per cent polymorphonuclear cells and 22 
per cent lymphocytes 

Six weeks after discharge from the hospital (February 15, 1925) the patient was 
reexamined He said that he had returned to school and was feeling perfectly well 
He had hid no indigestion, constipation, pains or aches in any of his bones or joints 
His appetite was excellent and he thought that he had gained some w'eight He and his 
family had noticed that the color of his face and lips had markedly improved There had 
been slight discomfort in the region of his abdominal scar on changes of w'eather 
He presented the picture of robust health His checks and mucous membranes were of 
a healthy red color There W'as a slight keloid formation in the scar but thee was 
no weakness of the scai or the adjoining muscles A complete blood count at that time 
showed a haemoglobin of 100 per cent (Dare) and a total red cell count of 5,100,000 
The white cells numbered 14,800 with 59 per cent polymorphonuclear cells, 40 per cent 
lymphocytes, 06 per cent eosinophiles and 03 per cent basophiles All of the red cells 
stained uniformlv, w'ere of normal size and contour and there were no abnormal 
forms seen 

On March 15, 1925, a second follow'-up examination show'ed the same physical 
condition and the boy had no complaints His Ivemoglobin had reached 105 per cent 
(Dare) and the total number of red cells w'as 5,100,000 The w'hite cells numbered 
10200 and the differential count show'ed 50 per cent polymorphonuclear cells, 42 per cent 
lymphocytes, 5 per cent transitional cells and 3 per cent eosinophiles 

In reviewing this case it is interesting to note the sudden acute onset and 
the cottise which simulated acute appendicitis with peritonitis The lower 
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alDclominal resistance which Ijefore operation was intei preted to be board-hke 
rigidity was unquestionalily the resistance offered by the spleen itself On 
opening the abdomen the displaced organ was very neai the anterior abdominal 
wall and had the muscles been relaxed, it would have been easil} palpable 
Under the light anaesthesia employed at the stait of the opeiation this 
muscular resistance was maintained The spleen was held by no adhesions 
and was easily removed fiom the peritoneal cavity Its pedicle was cord-hke 
with Its base at the tail of the pancreas There was no evidence of pancreatic 
tissue m the splenic stalk This supports the writer’s view that this was a 
case of congenital elongation of the pedicle of the spleen 

The acute tonsillitis may be mentioned as a possible etiological factor 
In such acute infections an enlargement of the spleen has been observed 
This enlaigement and increased weight of the displaced oigan may have been 
a contiibuting factoi in pioducing the acute torsion 

Immediately following the operation there was an appreciable inciease m 
the total numbei of white cells pei cubic milhmetie No abnormal red blood 
cells were seen at any time On the fourth post-operative day the haemoglobin 
(78 per cent ) and the led cells (3,920,000) had fallen to the lowest point 
Following opeiation theie was a steady deciease in the percentage of poly- 
moi phonucleai cells and an increase m the peicentage of the l}mphocytes 
Three months aftei operation the haemoglobin was 105 per cent and the led 
cells numlieied 5,100,000 At that time the total number of white cells pei 
cubic millimetie was 10,200 with 50 pei cent polymoi phonucleai cells and 
42 jiei cent lymphocytes 

Splcnopto<;i<; has been found almost exclusively in the female, and it was 
not until 1914 that the condition was first oliseived in the male by Lanz 
The spleen may become displaced because of a congenitally long pedicle or on 
account of an acquiied attenuation of its ligaments Congenital elongation of 
the pedicle is said to be a raie condition, but the displacement m the case 
heiewith lepoited is believed to have been due to such an elongation Of 
the seventy odd cases of torsion of the spleen found in the literature all but 
thiee OLcuiied in women General or paitial Mceioptosis was associated with 
splenoptosis in man) of these cases According to Allbutt, of all cases of 
viceioptosis only 2 pei cent of the patients show splenoptosis Pregnancv 
with the gcneial lelaxation of the abdominal walls favors the development 
of this condition and ma) in pait explain the gi eater frequency of splenop- 
tosis in women H)peitroph) of the spleen has in many cases been a con- 
tiibuting factoi. but man) spleens enlaiged by malaiia and other diseases 
aie found m noimal position although enormousl) enlarged Malarial 
spleens aie, howecer. fiequentl) ectopic and a number of cases ha\e been 
lepoited in which such spleens ha\e undergone lotation upon their pedicles 

The ectopic organ ma) occup) an) legion of the peritoneal ca\it\, limited 
in Its excursions onh b) the length of its pedicle The \ariation in position 
and the range of motion enjoyed b) the ectopic spleen is greater than that 
of an\ othei mscus Moigagni has reported the presence of the spleen in 
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the sac of an inguinal hernia During change of i^osition the viscus may float 
about against the action of gravity, and Bland-Sutton has aptly compared 
Its movement to that of a boat upon the crest of a wave, since the spleen seems 
to float upon the intestines When the patient assumes the upright position, 
gravity plays a more important pait in detei mining the location of the organ 

Chronic engorgement of the spleen is fa\ored by its abnormal position 
and mobility, this results in hypertiophy Traction upon the stomach and 
pancreas leads to recurring attacks of indigestion, with or without nausea 
and vomiting, and pain in the epigastrium and left hypochondrium In one 
case reported b} Govseieff, quoted by MacDonald and Mackay, traction coin- 
cident with acute torsion of the spleen resulted in necrosis of a poition of 
the fundus and the body of the stomach Tieves has repoited recun ing 
attacks of jaundice as the lesult of ti action exeited by a wandenng spleen 
upon the biliary passages Traction upon the tail of the panel eas has 
lesulted, m many cases, in the elongation and disjilacement of that organ 
Pancreatic tissue has lieen found in the stalk of the spleen in varying 
amounts In some of the cases the tail of the pancieas was in contact with 
the hilus of the spleen and in others the extent was not so great Piessuie 
of the spleen upon loops of intestine and constriction of the gut by the cord- 
hke pedicle favors intestinal stasis upon which an acute obstruction may 
develop The pelvis position of the spleen has in most cases caused a letio- 
version of the uterus and in one case leported by Kouever theie had occuried 
a complete prolapse of the uteius and the uiinary bladder In over 6o per 
cent of the reported cases of pelvis spleens the oigan lay between the uteius 
and the bladdei On account of the pressuie upon, and the displacement of, 
the pelvis oigans, various menstrual and bladdei symptoms with pelvic dis- 
comfoit have been reported In a number of cases a movable tumor has 
been observed m the abdomen by the physician or by the patient and at subse- 
quent opeiation this tumoi has proved to be the spleen At times the 
wandering spleen has been obseived to letreat upward undei the costal 
margin where it remained foi days oi weeks Blesh observed an abdominal 
tumor which incieased m size with each digestive cycle and at opeiation this 
was found to be an ectopic spleen 

The gravest dangei to the ectopic spleen is the acute rotation upon its 
pedicle, which is favored by the free mobility and increased size of the organ 
Chronic torsion may exist for some time without producing changes other 
than congestion and consequent enlargement of the viscus In a number of 
cases acute torsion has occurred following musculai elfoit or abdominal 
trauma, while m others the condition has developed without apparent cause 
The symptoms are those of a majoi abdominal catastrophe The onset is 
sudden and manifests itself by acute stabbing or cramp-like epigastric pain 
accompanied by nausea and vomiting Abdominal tendeiness and iigidity 
quickly develop The temperature may be slightly elevated and the white 
blood cells are usually moderately increased in number The patient is 
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severely shocked and appears aciitel}^ ill In case an abdominal tumor has 
been pieviously observed it will be great!}'’ enlarged if it is the twisted spleen 

The first result of the toision is the compiession ot the splenic vein and 
the lapid engorgement of the organ Later this is followed by occlusion of 
the artery with thrombotic changes and infarction of the spleen Coincident 
to these vascular changes theie is an abundant serous exudate pouied into 
the peiitoneal cavity Hartmann has rightly desciibed this condition as an 
aseptic peritonitis The peiitoneal fluid is at first clear, latei it appears 
hemoirhagic oi cloudy As time goes on and if lelief is not given by opeiative 
intei fei ence, a true septic peiitonitis develojis Duiing torsion one oi more 
intestinal loops may become involved with the pedicle, as in the case of 
O’Shea, adding an acute intestinal obstruction to the aheady seiious condition 
of the patient In the repoited cases the degree of rotation of the spleen has 
varied fiom a ciuaitei tuin to foui complete i evolutions upon its axis 
The pathological changes m the spleen as the lesult of the occlusion of its 
vessels are well known and ha\e vaiied from congestion to com- 
plete gangiene 

With few exceptions the diagnosis of this condition has not been made 
pi 101 to opeiation Pie-ojieiatne diagnoses have been varied and numeiotis, 
including twisted ovaiian cyst, kinked h}dionephiosis, acute intestinal 
obstiuction acute peritonitis, hccmatocele, mesenteiic and omental cysts, con- 
genit.il sacci ococcygeal tuinoi, acute perfoiation of the gastro-intestinal tract, 
and acute a])pendKitis The knowledge of the existence of a wandeiing spleen 
jiieMous to the onset of the acute illness would aid mateiially in making the 
diagnosis In the few cases diagnosed this information was available In 
man} of the lepoited cases theie was a palpable tumor in the abdomen, but 
its tuie natuie was not suspected In cases in which theie is a palpable tumoi 
llaitmann advises the use of Tiendelenbuig’s position to determine the 
mohililv of the mass and to observe its change in position If it moves upward 
to the left hcpochondiium, he believes that a movable spleen should he 
sliongh suspected Alisence of attachment between the tumor and the pelvic 
01 g, ins if demonstiated, would lule out ovaiian oi uteiine conditions The 
wide lange of motion of the tumoi and the absence of urinai} s}mptoms and 
uieteial colic should make kinked hvdionephrosis seem unlikeh Fluoro- 
scopic examination of the patient in the upiight position would in most cases 
rule nut pel forations of the gasti o-intestinal tract In this manceuMe fiee 
gas in the peiitoneal cacit} is collected unclei the cault of the diaphragm 
and can be seen as a cleai light ciescentic area lielow the dark shadow of the 
dia]ihiagm In suspected cases of acute appendicitis, a test which is of 
\aluc IS the a])phcation of piessuie o\er the splenic flexure of the colon with 
the light thigh flexed on the abdomen with the leg extended on the thigh 
When the jiatient coughs in the piesence of an acutel} inflamed appendix 
acute ]iani is felt at McBurne\ s point In women when the spleen occupies 
the pehiv (be uteiiis is usualh retrocerted and the oigan is palpable through 
the anteiioi caginal wall 
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The treatment of choice is splenectomy This has been done in the great 
majority of the reported cases, and it has been a lelatively simple operation 
because of the absence of adhesions fixing the spleen In one case reported by 
Bland-Sutton and m another reported by Conklin, the torsion was relieved by 
untwisting the spleen on its pedicle In both patients the torsion recurred and 
the spleen was then removed Splenopexy offers technical difficulties in the 
fixation of an abnormal viscus and Hartmann believes that such fixation 
results m further enlargement of the organ Treves m his Manual of Opcia- 
tive Smgciy mentions the fact that he has done this operation m two cases, 
but there are no notes regarding the end results The removal of the spleen 
when It IS found twisted upon its pedicle is the only rational method of 
treatment By this operation the patient is cured and there is no danger of 
a recurrence of this serious condition 

SUMMARY 

1 Axial rotation of the wandering spleen is not a common condition 
It has been observed m sevent)’’ odd women and m four males 

2 Torsion is favored by the free mobility of the organ and not primarily 
by Its increased size A certain number of patients ga\e a history of 
muscular effort or abdominal trauma before the onset of the acute torsion, 
while m an equal number the attack developed without apparent cause 

3 This condition produces all of the symptoms of a serious abdominal 
condition 

4 Occlusion of the splenic vein occurs first This results m enormous 
enlargement of the viscus from passive congestion and an abundant clear 
peritoneal exudate This fluid is at first cleai and sterile , later it becomes 
cloudy, hemorrhagic and septic The changes observed in the spleen have 
varied from intense congestion to gangrene of the organ 

5 Diagnosis is difficult and the condition has frequently been mistaken 
for twisted ovarian cyst, kinked hydronephrosis, intestinal obstruction 
acute peritonitis, acute appendicitis and acute perforations of the gastro- 
intestinal tract 

6 The most satisfactorj^ treatment is splenectomy 
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SPONTANEOUS RUPTURE OF THE SPLEEN 
Bi Michael G Wohl, M D 

OF Omaha, Neb 

The following case of spontaneous rupture of the spleen serves to empha- 
size the rarity of the condition It is surprising that the literature on the 
subject offers no explanation for the occurrence of the condition in the 
spleen The purpose of the piesent report is not only to add a new case to 
the literature, but also to offer an explanation for this phenomenon 

Hxstotv — A woman, aged thirt\-twQ years, was admitted to the service of Doctors 
Campbell and SigAvorth in the Lutheran Hospital of Norfolk Nebraska, with a history 
of abdominal pains and acute diarrhoea of se\en da\s’ standing At the time of her 
admission to the hospital, the diarrhoea had apparently ceased, however, her abdominal 
pains continued 

Past Hiitoiy — Four years ago, in 1920, she had an attack of gastro-intestinal pains, 
as seen in patients w'lth gall-bladder disease No previous history of typhoid fever, 
malaria or any other ailment w’as elicited at that time Cholecystectomy and appendec- 
tomy w’ere performed at that time After this she remained in good health until her 
present illness 

Pieseiit Histoi \ — Patient was seized with an attack of diarrhoea similar to the 
“ summer diarrhoeas ” that were rather common in the community during the hot sum- 
mer months Diarrhoea lasted four days Under the usual treatment, the diarrhoea 
disappeared, howe\er, her abdominal pains continued The pain w'as at first limited to 
the gall-bladder area Neither hot packs nor any other remedy employed brought to 
her any relief Hypodermic administration of morphine was resorted to for tw'o days 
Her temperature ranged from 996 to 102, pulse 80-103 Blood-pressure, systolic 125 
diastolic 75 She wms relieved from pain for five days, soon after, the pain localized 
m the left hy pochondrium , three days later her pain became se\ere and she went into 
shock, presenting the appearance of one exsanguinated The examination of the heart 
and lungs w'as negative throughout At the time of onset of shock she complained of 
intense aching through left shoulder In the abdomen there was no rigiditv at first, 
twenty -four hours after onset of shock a mass m left hypochondrium could be felt, mass 
of indefinite contour, -very tender and some rigiditv after first day 

That an intra-abdommal hemorrhage had taken place was evident On opening the 
abdomen an estimated amount of 700 cc of blood and clots w'ere found free in peritoneal 
caviU The bleeding w'^as from spleen, w'hich organ was adherent to the diaphragm by 
rather dense fibrous bands After a transfusion of 600 c c of blood, splenectomy w'as 
done The patient made an une\entful reco\ery and left the hospital at the end of 
three W'eeks 

Pathological Repot t — Spleen weighs 230 grams, is of grayish color, capsule 
wrinkled, and in se\eral places show’s soft fibrinous tags The spleen is notched 
having five distinct notches Between two of these there are seen sub-capsular hemor- 
rhages, at the bleeding points the capsule is torn, the tears extending into the interior 
of the organ Upon incision the pulp is soft a gray -red in color, trabeculie not visible, 
Malpighian bodies obscure, granular material can easily 'be scraped off from surface 
of spleen 

Microscopical examination shows capsule to be thickened and in places to have 
undergone hyaline changes No nuclear structures of fibroblasts can be made out, 
throughout the capsule there are seen a number of large polymorphonuclear leucocytes 
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contaiiung pigment fh?emosidcrm), likewise there is scattered throughout the capsule 
free pigment The pulp is the seat of many mononuclear and endothelial cells, there 
are also seen a number of polymorphonuclear leucocites, and red blood cells The 
media of the blood-vessels are thickened and re\tal hyaline changes, the endothelial cells 
of the Ultima are proliferated, giving the picture of being lined bv large epithelial cells 
The luinina of the blood-vessels are filled with free red blood cells and leucocytes 

Coniniciif?— Rupture of the spleen is of infrequent occuiience 
Ciawfoid’ states that out of 16,000 post-mortems he has only obseived 
one case Noland and Watson “ have found only tliiee instances of spon- 
taneous luptuie of the spleen out of clinical and autopsy lecoids of approxi- 
mately 30,000 malaiia cases admitted to the Colon Hospital of Panama Canal 
/one during eight yeais 

This great laiity does not apparently lepresent the true incidence of the 
condition The disease is of suigical natuie and the surgeon lather than 
the pathologist would be moie apt to see these cases Secondly, since the 
inti oduction and' the impi oved technic of splenectomy and blood transfusions 
in these cases, the numbei of recoveries have increased Thus Leighton ‘ gives 
a moitalit) late of 1244 per cent of cases operated on by five different 
suigeons Biogistei,'* 111 1909, reviewed tbe liteiature on traumatic lupture 
of the spleen and stated that up to date theie has been reported 203 cases 
tieated by surgical means The mortality after splenectomy was 35 5 pei 
cent for luptuic of previous normal spleen and 333 for diseased spleen 
Baines'’’ analyzed the liteiature since Biogistei’s papei and found the moi- 
tality to be 76 pei cent , a rate moie in accordance with that of Leighton 
The disci epanev m the figuies can be accounted for by the difference in the 
pic-opeiative condition of the patients The majority of the cases reported 
can be tiaced as distinctly lesulting fiom some foim of trauma, occurring 
in pci sons with a pievious diseased spleen The Oiient claims a great 
pCKentagc of the lepoited cases This is most likely due to the fact that 
natnes ha^e laige spleens piobabh on account of the prevalence of diseases 
111 the tiopics, that aie associated with splenomegalia. such as malaria, Kala- 
a/ai, lUalta fe\ei. 1 elapsing fe\er, etc Bergei collected 123 cases of trau- 
matic luptuie of the siilecn and out of this numbei 99 cases showed malaria 
It IS mteicstmg to note that the cases reported b\ McCraken • and Price'" 
came fiom Shanghai which according to the former suggests the possibiliU 
of modem industn having a bearing upon the more fiequent occurrence of 
lujituic of the sjileen in the seajioit of Shanghai 

'Ihc occmience of spontaneous luptuie of previousl} health} spleen 
dining an acute illness is exceedingl} uncommon We ^\ere able to collect 
fiom the htciatinc t^\ent\-se^en cases 'Phe case lepoited abo\e would bring 
up the total to t\\ent\ -eight cases Fins group includes the fourteen cases that 
ouuiied dining the contsc oi uphold fe\er thirteen of which weie rccenth 
lollectcd b\ Melchon '■ \dditional cases weie repoitcd since b\ Shorten’" 
and Diehl ” 
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The function of the spleen is still a mooted question , yet there are 
a number of tiue facts known legarding the changes the spleen assumes m 
ceitam pathologic states of the body, and vice veisa changes m other organs 
that are brought about by disease in the spleen as well as following removal 
of the organ that we cannot help but lealize that the spleen as an organ is 
exposed to continual weai and teai A detailed discussion of the various 
functions of the spleen has been consideied liy the author 

Indeed the histological study of the latter offeis pi oof for the early aging 
of the organ Gross finds that fiom the age of thiity on, the capsule in 
practically eveiy spleen studied reveals consideiable hyaline changes of its 
connective tissue The nuclei of the fibroblasts disappear and the fibrils 
become thickened and few The blood-A'essels likewise undergo a gradual 
thickening, particularly of the media and intima, consisting of connective 
tissue and hyaline This is lathei lemarkable that a splenic blood-vessel 
should undergo hyaline changes at such an early life 

The capillaries that permeate the Malpighian corjiuscles become thickened 
and later hyaline so that at thirty-six yeais piactically 50 per cent of spleens 
show instead of one arteriole, a number of more or less thickened and 
tortuous vessels com sing through each Malpighian coipuscle 

The amount of lymphoid tissue falls steadily fiom bnth, because of the 
gradual collapse of the tissue, howevei, there appears giadual mciease of 
pulp with increasing years Because of these changes there occurs a decrease 
m the power of constructive metabolism, which factor contiibutes to the senes- 
cence of the organ This is in accoi dance with Child’s observation, that 
anything that decreases the rate of metabolism such as decrease 111 permea- 
bility, increase m density, accumulation of relatively inactive substances leads 
to senescence 

Dm mg the couise of an acute infection, such as typhoid where the spleen 
IS large and led or other bacteiial infections associated with a large giay 
spleen, there is a predominance of laige mononuclear cells with an increase 
of the piotoplasmic rich pulp cells in the foimer, and an increase m poly- 
morphonuclear, pulp cells and endothelial cells in the lattei , thus the spleen 
enlarges, giving use to the splenic tumoi of the acute infections In a person 
past thiity yeais of age, (he spleen by vntue of the histological changes 
incident to its aging, as indicated above, would be more apt to rupture, 
particularly if tiauina 01 even too violent a palpation of the organ are 
applied The lepoited cases of ruptured spleens would beai out this point, 
the average age reported berng 37 6 years 

The histological picture of spleen of our case shows distinct hyaline 
changes of its capsule, the blood-ressels are thickened and likewise reveal 
hyaline changes 

As a practical point it would appear that one should exercise care not 
to palpate the spleen too violently during the course of acute illness, particu- 
lar!} in a patient past the age of thirty-six years 
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SPONTANEOUS RUPTURE OF THE SPLEEN 
CONCLUSIONS 

1 Spontaneous rupture of the spleen is of infrequent occurrence, there 
being twenty-eight cases described in the literature 

2 The probable explanation for the occurrence of the condition in the 
spleen is to be found in the Inahne changes of the capsule and blood-vessels 
incident to aging of the organ 

3 Too violent palpation of the spleen in patients with acute infection 
should be a\oided, particularly when the patient is past thirty years of age 

REFERENCES 

’Crawford A^^AIS or SuncEin, ^ol Ixxiv, p i6, 1921 

’’Noland and Watson Annals or Surgery, vol Ivn, p 731, 1913 Quoted b}' 
Leighton, loc cit 

’’Leighton Annals or Slrgfri, vol Kxiv, 1921 

* Brogister Quoted by Willis Surg , Gjn and Obst , vol wix, 1919 
’ Barnes Quoted by Willis Surg , Gyn and Obst , vol xxix, 1919 
" Berger Arcbiv fur Klin Chirurgie, vol Kill, p 778, 1902 

’.’‘McCracken and Price Annals or Surgery, \ol Ixxix, January and June, 1924 
“ Melchoir Centrabl F D Grenzg Derr Med u Chir, 1911, vol xiv 
Shorten Brit Med J , Dec 27, 1919 
” Diehl J Amer Afed Assoc , Afarch 22, 1924, p 952 

”Wohl Pathologic Physiology of the Spleen Ncbr Ated Journal, Ata>, 1925 
’’’Gross Journal of Alcdical Research, 1918-19, vol xxxix, p 311 
’’Child Arch Entw AIcch , vol xxxi, 1911, quoted by Conklin, Harvey Lectures, 
1912-1913 


219 



DIVERTICULA OF THE JEJUNUM* 

By NoRarAN S Rothschild, M D 

OF Philadelphia, Pa 

FROM THE SURGICAI SERX ICE OF DR J H JOPROS, HOSPITALS OF THE GRADUATE 
SCHOOU OF AIEDICINE, OSI\ ERSITl 01 PENSSILAAMA 

The basis for this paiiei is the presentation of the following case 

K G, female, housewife, age sixtv-three was admitted to the service of Dr J H 
Jopson with a histor}' of having had pain in the stomach for the past fifteen or sixteen 
years Pam was cramp-hke in character, continued to moec across upper abdomen and 
radiate to left shoulder blade It would appear two to three hours after eating These 
pains w’ould come and last four to six weeks and disappear for a j'car or more, only to 
return In October, 1922, she again began to suffer from her gastric pains They w’cre 
again of the same character as before Since December, 1922, she began to have a feeling 
of fullness and frequency of vomiting Vomiting would occur without relation to meals, 
being preceded by severe attacks of cramp-hke pain 

During the interAal betw'ecn October and December, she was treated medicallj and 
considerablv relieved until the present time She has not lost weight 

Previous History — She had seieral diseases of childhood, she can remember no 
other illness She was operated upon bj' Dr J G Clark for internal injuries following 
transverse presentation 

Familv history is negatne She has five children li\ing and well Tw'o children 
died, one of croup, another of diphtheria 

Physical examination revealed a female adult, about sixtA jears of age, head 
negatne, cl est and heart negatne. Abdomen Slight areas of tenderness in the epi- 
gastric region, a little to the leit of the midline, shghth aboae the umbilicus She had 
no gall-bladder tenderness Kidne\s w’ere negative, as was the appendix Pelvic 
examination w'as negative 

Unnahsis was negative for albumin and sugar klicroscopically show’ed occasional 
leucocytes and many squamous epithelium Blood count show^ed 4,7^0,000 reds , leuco- 
evtes 6300 and 80 per cent hsemoglobin Differential blood count showed 42j/^ per cent 
small Ijmphocytes, i per cent large Ijmphocates, 2 per cent transitionales, 49 per cent 
polymorphonuclears , 4 per cent eosinophiles and i }4 per cent basophiles Feces was 
constantly positive for occult blood Special examination of the blood revealed Sugar 
108 — Creatinine 21, — Uric Acid 42 — Urea 23 

X-ray Examination — Report from Doctor Campbell was as follow's ‘ Stomach filled 
normallv and showed no evidence of organic lesion Greater curvature about S inches 
below' iliac crest in the erect posture No retention at the six-hour period although 
peristalsis was sluggish and w'aves shallow There is a retention of a portion of the 
Darium meal in the small intestine, apparenth near the duodeno-jejunal junction w'hicli 
is constant (Fig i ) It may be due either to a diverticulum at this location or old 
mflammatorj adhesions, or a perforated gastric ulcer In the erect posture the entire 
colon lies below the iliac crest ” 

She was operated upon April 18 1923 Findings at operation were as follow's 
The liver was ptosed, stomach markedlj ptosed There w'as an old healed constricting 
ulcer at the pvlorous , stones size of grapes w'cre in the gall-bladder the jejunum w'as 
angulated about four inches below its origin, due to the presence of a diverticulum 
extending behind the stomach and to the right of the ligament of Treitz, w'hich on being 
dissected out from its position, to which it was adherent measured approximately il 4 

* Read before the Philadelphia Academj of Surgerv, April 6, 1925 
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inches in all diameters, being circular in shape, with ^e^^ broad Acssels, communicating 
b\ a wide opening with the jejunum on the antimesentenc border 4 inches below' the 
duodtno-jejunal flexure This explains the persistent shadow' in the X-raj above the 
stomach The dncrticulum was thick-walled, and on section showed a mucosal lining 
and a fibrous outer coat 

CholecN steetom\ and appendectonn were performed in the usual manner, the diverti- 
culum w'as remo\cd at its base and this opening used m performing a posterior gastro- 
jejunostomy Patient made an uneventful recovery and w'as discharged on the 9th of 
Mav 1923 

Fiom the at tides by Balfoui, Helvestine, Watson and others we have 
been able to collect thirty-thiee cases of diverticula of the jejunum Of this 



I K I — Coni tnil i! di\crliculum of the lejununi m in adult female It \ms associated with pyloric 
stenosis from ulcer ind cilculous cholccj stitis Diagnosis of probable dieerticulum by Dr Cimpliell 
Resection of diecrticulum gistro cntcrostom\ cholect stcctom> Appendcctom> Recovery (From 
Hospit ils of the Griduitc School Unnersilv of PcnnsjKinia ) 


mimliei tw cut} -one were disco\eied at necropst, ten at operation, and no nota- 
tion of how' ascei tamed m the lemammg tw'o cases 

Uueilicula ma} lie classified as true and false The histologt of the true 
Itpe consists of all the coats of the intestine, while the false tyi>e lacks the 
mtisculai lacci Wheie this fact was mentioned m the reported cases, there 
w'cic thiee tine dueiticula and ele^en of the false t\pe of dueiticulum They 
weie found on the mesenteric bordei in twent\-one cases and on the antimesen- 
teiic 1)01 del m thiee c.ises 

Numerous etiological factois ha\c been considered as responsible for their 
IRoduction Klehs iieliexed that ti action on the intestine by the mesenterc w-as 
the cau^atnc lactor Hauseman attributed them to increased intra-intestinal 
pressure fiom the accumulation of gas or fccal material Graser, to \enous 
congestion causing sepai alien of the muscles of the intcsime with a subsequent 
heiniaiion of the mucosa Roth considered fatt\ degeneration of the tunica 
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musculans a sufficient cause, while Sudsiki lielieved diminished lesistance of 
the connective tissue about the veins was a predisposing factor Helvestine 
believes there are thiee factois operating conjointly m the formation of 
acquired diverticula i fraction bv mesenteiic vessels or ti action following 
adhesions 2 Degeneration of intestinal musculans 3 lutia-mtestinal piessuie 
It is more frequently observed in individuals past the fiftieth rear of life 
In this senes seventeen of twenty-siv preiiouslv recorded ages weic past fifti 
and of the seventeen, nine, or slightl} moie than fifti pei cent , weie found m 
individuals between seienty and eighty veais of age One case that of 
Buchwald and Jaiiicke, was six lears old and one of Hansemann’s cases was 
a boy of fourteen There were nineteen males and ten females The si/e 
varied from that of a pea to an apple Thei appeared as single dneilicula 
or multiple 

The symptoms may be acute 01 chronic The acute si mptonis ai e usuallv 
those of acute intestinal obstruction This condition existed in the cases of 
Buchwald and janicke, Gordinier and Sampson and Ten v and Mugler and 111 
each case a diverticulum containing fecal material or an enterolith 11 as the 
cause of the acute intestinal obstruction Foui of the cases presented the 
symptoms of chronic intestinal obstruction flier complained of loss of 
weight, abdominal pain, and some coiistqiation Thice cases presented other 
pathological conditions two associated with ulcers of the stomach and duode- 
num and one with gall-stones 

Balfour was forced to do an anteiioi gastio-eiiteiostonn 111 a case of gas- 
tric ulcer because of adhesions between the dnerticulum of the jeiunum and 
the colon Terry and Muglei operated on a case foi duodenal ulcer and 
one and one-half years latei operated foi acute intestinal obstiuction caused 
by an enterolith m a jejunal diveiticulum A patient, leported hr I I Case 
was operated upon foi gall-stones and a large diverticulum of the jejunum 
confirmed, which had previously been diagnosed by X-ia\ examination 

But three previous cases were diagnosed befoie operation hr means of 
X-ray, two by Case and the othei by Baastrup 

The surgical treatment consists of the choice of three piocedures first, 
inversion of the sac, second resection of the sac, and third, where the involve- 
ment IS extensive, resection of the aflected portion of intestine 

Conclusions It is evident from the anaK sis of the previously reported 
cases and our own that diveiticula of the jejunum may cause SMuptoms acute 
and chronic, but that no definite symptom complex can be attributed to their 
presence Also that pathology of the stomach, gall-bladder and duodenum 
associated with this condition and only bv means of a caieful gastro- 
intestinal X-ray study maj'^ it be revealed before operation 
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APPENDICITIS AND TRANSPOSITION OF THE VISCERA* 

B:iHD Charles Willis, MD 

oi Rock\ jMoijnt, N C 

In a series of 10,000 patients admitted to Park View Hospital previous 
to November i, 1924, three were found to have total tiansposition of the 
viscera One of these had been operated on elsewhere foi acute appendicitis 
and had two operative scars, a light McBurney and a median Both of the 
incisions weie made during the same operation 

St Clair, 111 1915, stated that approNimatel) 300 cases of complete trans- 
position of abdominal visceia had been reported in the literature to that date 
Six of these had been oliseived at the Maio Clinic, and in three operation had 
been performed for left-sided appendicitis Total transposition of the lascera 
IS not found in all cases of left-sided appendicitis 

Karewski divides the causes of smistroposition into congenital and 
acquired, and the causes of left-sided appendix into (i) total transposition 
of the viscera, (2) piimary, solitary transposition of caecum and appendix, 
(3) excessive length of the appendix which extends behind the bladder 
transversely through the pelvis, and (4) a noimally located hut mobile ciecuin 
with an adhesive t}pe of appendicitis, whereh) the appendix is diverted to 
the left side of the body 

I have been able to find reported in the literature fifteen cases of appendi- 
citis with complete transposition of the viscera 1 he} are hriefl} summari/ed 
as follows 

Case I — A married woman, aged t\\cntj-u\o, was operitcd on for chrome appendi- 
citis through a median incision The cccum and appendix were found m the left iliac 
fossa The appendix was remoied and the patient rcco\crcd (Christie, G W, Lancet, 
1916, vol 1, p 676 ) 

Case II — A boy, aged fifteen, with transposition of the i isccra, was operated on for 
acute appendicitis He had had pain in the left lower abdomen No mention was made 
of the site of the operation or the history of the case following operation (Fraiike, F , 
Munchen med Wchnschr , 1922, vol Ixix, p 786) 

Case III — A boy, aged sixteen, with transposition of the viscera, was operated on 
for acute appendicitis through a median incision followed bj a left incision The patient 
recovered (Hebblethwaite, H, But Med Jout , 1907, vol 11, p 1579) 

Case IV — A man, aged twenty-four, was operated on for abscess of the appendix 
on the left side An incision was made through the left rectus, corresponding to the 
McBurney incision on the right Drainage vas instituted Ihe patient’s recovery was 
uneventful (Jacobson,! B. , Am Jam Obst , 1917, vol Ixxvi, pp 953-958) 

Case V — A woman, aged fifty (observed m 1883), died from perforative peritonitis, 
without operation She had had severe pains on the left side Necropsy revealed the 
appendix in the left hypochondrium and typical transposition of the viscera (Landgraf ) 
Case VI — A woman, aged twenty-five, was observed m 1918 An X-iay examination 
was made of her stomach and the transposition of the viscera found Her physician 
was notified one and one-half years later that she had been operated on No further 

* Read before the Seaboard Medical Association, December 4, 1924 
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information u is obtained (Landgraf H, Mtiuchcit vied ]Vchn’;cJii , 1922 aoI Kix, 
I> 5n ) 

Casi VII — A patient witli transposition of tlie Msccra Tiic Instore and plnsical 
findings e\crc tepical of acute appendicitis with abscess There was pain and tenderness 
.ind a mass on the left side Operation was perlormed tlirough an incision 4 cm to the 
right of tlic umbilicus (Lele H H M An\ai s of Sokoerv, 1916 eol Kiti p 124) 

CAst VIII — \ man aged twente-one, who iiad known since the age of fifteen tliat 
lu hid transposition of the eisccra was operated on for appendicitis througli a left-side 
incision P e s u i t s 
w e r ( not stated 
("M u li s a m , R , 

J) ( u I <! r li lit c d 
Ji chnu lu , 1912, 
eol 1 p 9 S 3 ) 

C A s I IX — A 
worn m, .iged forte - 
teeo li id pain in 
tin left side A 
diagnosis eeas made 



of tlie transposi- 
tion of the eiscera 
ind appendicitis 1 
Xo operation eeas 
performed (Pode- j 
em and Defour, ' 
Btdl cl vu in Soc 



viid d hop d Pai 

i» ^ 

ion 'ol \\\e, pp 1 

Ca SI X— \ j - W 

hoe, iged fourteen, 
eeas vei/ed suddcnle " 

eeitli piin in tlie I 
ilidonieii Til ere 
w IS general mus- 
eiilai iigidite with 

milked tenderness Tic i — Rnntri noi'nm nf is, ^ 

in liotli lower quad- of t^lie ‘ 

lecoeered (Pool R H An \ nr f a left McBurnee The patient 

cv^i.xi xii,„.dx;nTin w 540-94^) 

eeeie pcrfoinied at St Maie s Hospital appendicitis 

ili'-cess of the apiieneliN (St Clair ) * ' there eeas an acute 

IMiii ind eomiting There ’eeal froni nausea general abdominal 

nu.e pronounced on tiie left side The dimmlr^"' abdomen 

‘IMHiidix probible with loc ilired abscess 1,1^1^ ,,'^''', gangrenous 

lormed thioueh a light uctus mcision under ib ''as jier- 

niHeintiulle ( *;, Q nr R U , <1 7^,,, ^ The patient recoeered 

-^f-rried woman P 3 ^ 2 ) 

VMth tuuleriu.. and r.mdiie of the kit recui A 

rectus A diagnosis ot acute gangrenous appendi- 
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citis was made Operation was performed through a median incision Death occurred 
from general peritonitis fifteen da\s later (Palamountain, W B , Join 4 m Med /hm , 
1915, \ol Ki\ p 1986 ) 

From the Aaiious sites of the incisions in these fifteen cases and the 
necessit} in thiee cases of making a second incision, it would appear that the 
surgeons m most of the cases had eithei not appreciated that they were 
dealing tvith patients haemg tiansposition of tiscera or felt uncertain of the 

diagnosis The 

lesion m cases in 
which the loca- 
1 1 0 n was defi- 
nitely stated, w'as 
found m the left 
iliac fossa and 
could have been 
moi e r e a d 1 1 ^ 

1 eached through 
a left rectus or 
McBurne} 1 n c 1- 
sion preferably 
the latter 

Rlport or Addi- 
tion Ai Case — D 
C .igcd nineteen, a 
farmer w as re- 
ferred to the Park 
y lew' Hospital, 
April 27, 1924, liv 
Dr W E Warren 
and the following 
historj obtained In 
December, 1923, the 
patient began to 

^ ^°ritgenogram of the Hrge intc'itine after b^^lurn cncim showing the have Oaill W' ll I C h 
descending colomnd sigmoid on the right side ^ , ,, 

Started graduallj 

aiound the navel, became general but did not extend into the epigastrium He was 
not nauseated unless he took something to ease the pain The pain usualh lasted two 
or three hours, incapacitating him about half a daj Afterward there was soreness in the 
median line He had had three or four attacks, the last one beginning two da}S before 
his admission to the hospital He w’as aw'akened in the night bj pain and nausea and 
tried to vomit, but was unable to do so The pain w’as severe until noon the next daj 
W'hen It graduallv subsided, leaaing a soreness in the low-er abdomen There w'as no 
pain or tenderness in the right side He had a chronic cough, spitting up about four 
ounces of thick pus each morning which he has done since he w'as a child The balance 
of his history had no bearing on his present illness 

Physical examination revealed the patient to be poorly nourished, aniemic, acne- 
scarred, w'lth enlarged tonsils carious teeth, pyorrhoea of gums, and foul breath His 
chest was thick and expansion poor Resonance w'as normal to percussion, and auscul- 
tation revealed 1 lies over the bionchi on both sides Fremitus w'ls normallv distributed 
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Tin, heart was norm.il Init was transposed the apex l)cing felt and Iicard at tlie fiftli 
inttrspact at the riplit of tiit median claMCular line There were no thrills or murmurs 
'Jhc first sound was of fair qiiaht} the second was not accentuated The sestohe blood- 
pressure was loo the diastolic was not obtained as pulsation could be heard normally 
o\er the course of the \esscl The abdomen was flat the costal angle bioad the 
umhihcus normal and the walls firm There was \er\ little gas and no fluid The 
Incr spleen and Kidnees were not palpable There was no gurgling . There was tender- 
ness around and below the umbilicus but no rigidity or mass The eruhrocytes num- 
bered iSooo, the sputum was negatne for tuberculosis bacilli, the urine was amber and 
deal, tbe specific graMte was 1024, it contained acid, a faint trace of albumin, sugar, 
pus. SIX cells to a low -power field and a few blood cells Rontgenograms revealed 
dextrocardia with pionounced thickening around the hilus of the left lung suggestne of 
tuberculosis fFig i ) X-ra\ examination of the bow'cl w'lth a barium enema disclosed 
transposition of the intestine (Fig 2 ) A diagnosis of left-sided appendicitis w'as made 

In Mcw of the condition of the chest it was thought best to dela\ operation in the 
hope th.it opcr.ition might be performed under a local anresthetic as it was feared that a 
general aii.csthctic might further complicate conditions in the chest The patient was 
.iccordingh put on rectal tap Nothing was gnen by mouth for a few' days, then w'atei 
and a liquid diet were allowed May 5 the leucocj'tes and temperature had dropped to 
norm.il, acute semptoms had subsided and the patient was considered ready for opeiation 

Morphm, Yx gram and atropm, i/ioo gram w'cre gnen The skin of the abdomen 
w.is cleansed with gasoline and lodin and infiltrated with 05 per cent procam at the 
left McIiurne^ down through the muscles to the pentoneum On opening the peritoneum 
the c.ecuin and appendix were readih found The mcso-appcndix was infiltrated wuth 
procain and removed almost pamlesslv 

The appendix was about 7 5 cm m length, and defimtelv thickened The vessels were 
moderatelv corrugated, and there were some adhesions near the base The distal half was 
distended to twice the si/c of the proximal half The lower foot of the ileum was 
LX mimed for abnormalities but none was found The ilcoctccal valve was on the inner 
‘.idc of the c.ccum ,uid the appendix was 111 normal relation to the ilcociecal valve 
The cecum vv.is as norni.allv placed 111 the left iliac fossa as 111 its usual position m the 
light The patient convalesced uneventfully and left the hospital eight dajs after 
the oper.ition 

' CONCLUSIONS 

1 Patients with left-sided sv'inptoms and elinieal findings, suggestive of 
apjiendieitis should he taicfullv examined foi transposition of the visceia 

2 Tn eases of aiipendieitis and transposition of the visceia the nicibion 
should he m.ule to the left of the umhihcus 



THE “LIGATION AND DROP” TREATMENT OF THE 
APPENDECTOMY STUMP’ 

RESULTS OF 3500 CASKS 

John J ALvLONm, MD 
oi CiNciVNATi, Ohio 

In iHE piesent-day discussions of intricate and ultra-scientific surgical 
subjects It ma\ not be amiss to occasional!) tuin oui attention to some of 
tbe lessei and moie common suigical proceduies to see if b\ some slight 
change of technic, we might not better oin lesnlts oi i educe the opeiative 
mortality late 

In reviewing tbe subject of this jiapei, Ave note that a gieat majoiit) of 
the surgical profession have maiked piejudice against such procedure 
We hope that this papei will at least lessen tbe piejudice, even though the 
method may not be adopted It is alwa)s the case that one will not change 
any proceduie if tbe lesults aic not nnnecessanl) bad Moie so is this the 
case in any surgical jnoceduic Main men. old in the piactice of suiger). 
aie still using methods now obsolete to some ol us We behe\e that these 
obsolete methods oftentimes are being used, not because tbev leall) aie the 
best, but because the surgeon is not pi one to gi\ e up a pi ocedui e to v Inch he 
has become accustomed Changes m suigical technic are not hi ought about in 
the measurement of yeais but laihei In the decades of a ears, so that even- 
tuallv Ave think this method of opeiation shall be a unneisal pi ocedui e 

The ideal method of appendectoim is that method aaIucIi lemoACs all the 
appendix AAUth the loAvest opeiatne moilaht) and the loAvest inoibiditA late 
The essential point of anv apjiendix opeiation is the tieatment of the stump 
of the organ (HaggaicP) Opeiations on the apjiendix haAe Aaiied fiom 
the inveision of the whole ajipendix into the lumen of the c.ccum as adiocated 
by Edebohls," up to the lescction of the stuni]) in the CcCcuin and the conse- 
quent closure of the opening as an intestinal A\mund This Avas oiiginally 
taught by Deavei 

At the piesent time there aie essentially tAVO methods of ti eating the 
stump aftei an appendectomy 

(1) “The Ligation and Diop” method, leaving the stump fiee m the 
abdominal cavity 

(2) “The immersion 01 buiying of the stump” method, whethei this 
consists of pure iiiA’-eision of the stump 01 coveimg the stump AVith a peri- 
toneal cuff 

By the quotation of some statistics, we shall attempt to show the advan- 
tages of the “ ligation and drop method ” over the other procedure "" 

In a review of the literature, we have been unable to find the or iginator 

*From service of Jos L DeCourcy 
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of this o])cr,ition, although claimed b} W3elh This method has been um- 
^ersally used at Mount Smai Hospital (New York) on thousands of cases, 

woth nevei a cause for regiet (Elsbeig ’) 

'I he advantages of the “ ligation and drop method are as follow s 
(j) The lapidit) and ease of pciformance (2) Unnersal adaptation to 
all cases (3) Lessened peicentageof Uccal fistuke (4) Lessened gas pains 
and ileus post-ojieratnel) (5) Absolute lack of adhesions (6) No chance 
foi hemoiihage from the stump 

The advantages aie plainl} manifest In a consecutive series of thnty- 
five hundied appendectomies, all these adeantages have been pi oven In this 
series of cases theie have onlv been ten faecal fistuke, all m the acute cases 
T his more than dispio\es the old piejudice of some smgeons, “ That to drop 
the stumj) without inveision is muider” The silk ligature used in this pio- 
(eduie does not slough until union has taken place Accoiding to Lihenthal,'* 
w'hen the stump is dioj)j:)ed into the peritoneal cavity adhesions foim leadily 
to Its fiee sui face, then the stump and the silk hgatuie slough off, leaving a 
peifectly cle.in stump This has been amply veiified in oui leopeiative and 
post-moitem findings In reopeiative cases wTieie an appendectomy had 
jiieviouslv been done, theie ha\e nevei been any adhesions, nor has the 
apjiendix scai e^el been visible The lack of post-opeiative adhesions lessens 
the moibiditv late to piactically ml In appendectomies, w'C nevei have 
c.ises of jiost-o])er<itne ileus (except in cases of geneiahzed peritonitis) We 
.ittiibutc this to the lack of tiauma to the Ctccum and other operative tiaiima 
In anothei obsened senes of cases, done by the so-called “inveision” 
method, the pciccntage of post-operative ileus is lathei high A ceitain 
definite jiiopoition of cases, 16 ])ei cent , accoiding to Monks and Blake “ in 
six hundied and fiftv autopsies, have a small aitei} lunning paiallel to the 
ai)])ciKlix and beneath its peiitoneal coat It is impossible to occlude this 
aiteii, excejit bv ciushmg 01 ligating the stump In this method of appen- 
(Icctonn, the aitcn is sccureh tied and all dangei of post-opeiative hemor- 
ihage fiom this souice is obnated 

\\\eth was neAei able to find one case of ]iost-operative hemoiihage 
.iltei the a])pcndix stump had been tied alone woth silk DcaAei," m a recent 
])<ipci icjioited ^ ])ei cent of f.ecal fistuke in acute cases of appendicitis 
In oui senes of si\ bundled acute ai^iendectomies theie have only been ten 
lac.il fistuke None of these iccpiiied futuie opeiation All of these cases 
weie opeiatcd In the simiile ligation and chop method 

The fact of the iinnen achantages of this opeiation seem to us sufficient 
icasons foi its more genciahred use The two mam leasons for not using 
this method as adxanced arc 

(I) Ihe claim that mucos.i n,ll „ot unite to mucosa of the appendix 
stump ^echg" has demousuated the exact piocess The silk hgatuie 
causts a pushing back oi the mucosa when tied so that serosa is actuallv 
brought into cont.act with serosa causing fiim healing 
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(2) Moms, quoted l)y Haggard and Seelig, claims that this tight ligature 
causes a compiession anccnna, and this allows a feitile field for bacterial 
giowth Seelig, to dispiove this theoiy, tied off the appendix with silk and 
then cauteii/ed the stump The intact oigans weie then turned ov^er to a 
bactei lologist foi cultuie The stumps ueic always sterile Clinical experi- 
ence in this senes of cases has punen that the stump eithei must be sterile 
or else the pentoneal cavit) is sufficiently bactei icidal to destroy the few 
oiganisms jiiesent We have nevei had one case where theie w'as no pre- 
opeiative peiitonitis that developed the condition post-opeiatively 

This IS sufficient pi oof that the stump is thoroughh cauterized and the 
so-called compiession an.eniia is not a cause foi bacterial growdh 

The disachantages of the so-called inveision of the stump method (i) 
Moie time lequiied for opei ation (2) Tlie meihoc] is not iwn ersaUy appli- 
cable (3) Theic IS incieased tiauma to the tissues (4) An increased num- 
bei of faecal fistul.e (5j The method is unpin siologi cal — usiiall} (6) 
Moie dangei of hemoiihage from the stump, especialh wdieie the stump is 
not tied (7) A potential infected stump is buiied in a closed cavitv 
(8) The likelihood of inflammatoi \ (foieign liod} ) tumois of the crecum 

Oiiginall} the piimai\ purpose of the mveision method w'as to turn the 
stump into the c.ecum This w'as plnsiological and surgical At (he present 
time a caucus of the leading suigeons discloses the fact that Ochsnei * is 
the only one using such a method As mentioned previoiislv, Edebohls 
inverted the wdiole appendix into the lumen of the crecum after tjing off the 
meso-appendix When asked wdiat hapjtened to the oigan, he leplied that he 
didn’t know' and didn’t caie 

Due to hemoiihage fiom the arten lunning paiallel w'lth the appendix 
It W'as decided to lie the appendix and then attempt to inseit the stump into 
the lumen of the c.ecum This w'as impossible, and therein the primarc 
pm poses of the opei ation w'ere defeated (Cases of hemorihage w'heie the 
stump had not been tied are repoited by Chailes Maco, Elsbeig and Judd '‘) 
With the tying of the stump no drainage occurred into the ciecuin until the 
ligatuie sloughed, if eventuallv it did slough Instead of an inversion method 
we have a buiying method — closing in a potentially infected stump in a closed 
cavity, a pouch of the csecal w'all This is absolutely unphvsiological and 
to oui mind, extiemelv unsuigical The method wheieby a pentoneal cuff 
IS foimed and then tied ocer the stump is piacticalh' the same as burying the 
stump in the cascal wall Concerning this method, Piofessoi Riedel,'” quoted 
by Seelig, states “ I considei the suturing of a pentoneal cuff over the appen- 
dix stump as a veiy dangei ous pioceduie As regaicls going so far as to 
bury the infected stump into the CiCcal w'all, this must absolutely lead to 
perfoiation into the lumen of the caecum If the mveiting sutures hold and 
adhesions aie stiong enough, we need not feai an intraperitoneal rupture, but 
need only consider the disadvantages lesulting fiom an ulcer 111 the caecum 
as a lesiilt of the intiacaecal lupture” 
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Concerning the formation of foieign boch lumois wheic iinerting sutures 
of silk or linen ha^e l^een used, we lla^e seen the de^elopment of thiee such 
tumors about the Ctccum due to such causes 

CONCLUSIONS 

(1) The ligation and diop method of appendcctonu is the ideal procedure 
because it is moic casih and leadily pci formed with lessened moitalit} and 
moihidity rate 

( 2 ) Ain method of hur\mg the stump m the crccal wall is unph} siological 
and unsuigical <ind is followed In a greatei percentage of complications 
and scquelrc 
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HERNIA OF THE BLADDER ‘ 

A BRIEF REI IEI\ OF THE EITERATURE M ITII A CASE REPORT AND A 
SUGGESTION OF A POSITIVE MEFIIOD FOR PRE-OPERAIIVE DIAGNOSIS 

By Robert Emmett F\rr, M D 

AND 

CUARENCl^ W BrUNKOAV, M D 

0^ ]M|NM VPOIIS, JllNN 

In 1919 Watson’ hi ought the jnihhshcd cases of hlaciclei hernia up to 
date Since that tune a nuinhei of cases have been leported and it is our 
pin pose, in this communication, to mention some of the lecorded cases, some 
of the theoiies advanced legaiding the etiologv of the condition some points 
legardmg the patholog}' and tieatment to suggest a means of diagnosing the 
condition with certainty, and to append a lepoit of a case treated in our 
own clinic 

That this t}pe of henna is lather laic is shown b} leference to the 
following papers The fiist repoit- is piohahh that of F Plater, of Basle 
m 1550, the second case In Jean Sala in 1620 Ovei one hundied years later, 
in 1752, Veidiei lepoited twent} cases IMo^nihan, m 1890, collected thirt}- 
eight cases. Buinnei in 1896, one hundied and eight cases ]\Io}nihan one 
hundied and twelve in 1900 and Shiell one hundied and thnt}-thiee cases m 
1908 Hemeck, in 1914, in a leview of the hteratuie back to 1896, found one 
hundred and si\t3-four cases lecoided and Watson* added to this eighteen 
moie, including two of his own in his repoit of 1919 

Considering the laigc number of inguinal and femoial lieiiiKC extant, the 
percentage of bladder hernia is compaiatnelv small Biunnei and Eggenherg 
found this condition to exist in about i pei cent of eight thousand se\en 
hundied and eightv-eight cases The hteiatuic shows not only that hladdei 
hernia is infiequent but also that when it exists, suigeons usually fail to 
make a diagnosis before and sometimes dining opeiation 
Etiology — Among the causes mentioned aie the following 
Picvcsical Fat — Veidiei, quoted by Watson m 1752 first called attention 
to prevesical fat as a factor This, acting in conjunction with othei factors, 
eithei congenital 01 acquiied, has been believed hv many wi iters to take part 
in the causation of hladdei henna In the case of inguinal hernia the ti action 
of the fatty tissue attached to the hladdei wall mav diaw the lattei downward 
as the extent of the enteiocele inci eases Oliva'* believes that inflammation 
moie firmly fixes the fat to the hladdei and suiiounding stiuctuies Watson 
cautions that we should be on the lookout foi bladder hernia in the recur- 
rent types 

Sliding Henna and IVeak Abdominal Wall — Hemeck ■* believes that 
* Presented m Abstract before the Minnesota Academj of Medicine, October, 1924 
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bladdei heinia is most often associated with the so-called sliding hernia and 
most wi iters agree that the condition is associated with congenital or acquired 
\\eakness of the alidominal wall 

Age and Sc.x — Baker' quotes Caley. who found that they occur most 
coinmonh in the male between fifty and sixty and in the female between 
thiity and fort} Oliva likewise agrees that bladder hernia is associated with 
old age and states that theie are only sixteen cases of bladder henna m chil- 
dien leportcd in the literature They are uncommon liefore the age of foity 
and ])iegnanc} is a factor that may explain the fact that the} appear earlier in 
women Trauma may cause a weakened abdominal wall to give way The 
histoiv in oui case is suggests e of a sudden inciease in mtra-abdommal pres- 
suie Changes within the bladder itself may be instrumental m helping to 
])i oducc bladder hernia Any bladdei obsti uction with marked distention 
places an additional stiain upon the abdominal wall oi an atonic bladdei with 
maiked flaccidity offeis the chance of its wall oi a divei ticuhim to be pushed 
through a heinial ring 

1m om the above it is cMdent that the etiology of bladder heinia is moie 
oi less theoietical and attempts to explain its foimation aie based upon the 
factois mentioned, vie, pieiesical fat, a weakened abdominal wall, either 
congenital (as considered the case with most inguinal heimai) or acquired 
(.IS following the sudden change in intra-abdominal pressuie), abdominal 
trauma maiked distention of an obsti utted bladdei, bladder diverticulum oi 
flaccidity, piegnanc}, obesity, old age oi debilitating disease 

Pnllwlogy — The bladder hernia may be inguinal (direct or indirect) or 
aiijieai in the fcmoial canal The femoial type is most frecjuently found 
in women 

Most bladdei heini.e aie not true lieinicC m the sense that they aie found 
in a pciitoneal sac, but aie false heini.c Jaboulaz and Villard are credited 
with classifcing them as intia-, cxtia- and pai a-jientoneal depending upon 
whcthei the bladdei is within outside oi beside the peiitoneiim In older 
fif then fieiiuencc jiaia-peritoneal conies first, then mti a-pei itoneal and last 
cxtia-pciitoneal Aside fiom the loc.ations and types of hernue, the patho- 
logic.d findings in relation to the sac, cord fat and bladder will be 
1)1 leflc considered 


1 'he difficiillc 01 imiiossibilit} of finding a true hernial sac often presents 
.md this IS casih undei stood when c\e recall the relation of the bladder to 
the peritoneum If a true sac is jiresent. it will be found that the neck of the 
tine pentonc.d ]ioiKh directs its pedicle oxcay from the midhne, evhereas if the 
sai UMlh uMiMsis the bladdei o, a bladdei dnerticulum its pedicle is 
duel ted towaid the midhne '1 he spcimatic coid usiialh lies to the outei 
side ot the sac mac be spre.id ocer behind or bekm and external to th« 
sac .Kcouhng to llemcck Rxcessue fat m the ingmnal canal and the 
pucesKal lipoma ahe.uh considered as a possible etiological factor are 
cmisi.leied aho lithological findings of bl.adder hernia The pathologic 
finding, m the bl.ulder n.ell are not constant The bladder wall mac be 
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thick 01 thin The herniated portion may he a part of the bladder proper, 
as m oui case, oi it may be a diverticulum According to Baker calculi may 
be piesent in eithei case 

Syinptom <; — The patient generally comes to the plnsician because he 
notices a bulging oi “ruptuie” in the inguinal, or m the case of a woman, 
in the femoral region This bulging ma} of couise, consist either of the 
bladder or a bladder dneiticulum, excessive prevesical fat, an intestinal or 
omental hernia oi a combination of these In addition hvdrocele and varico- 
cele mflammator} glands and new growths must be kept in mind The 
differential diagnosis will be considered later 

A second important svmjitom is the effect of urination upon the swelling 
Hemeck and Watson have used the term “two-step” urination m which the 
patient fiist voids the urine contained in the bladder proper and following this 
is able to pass the urine which has accumulated in the portion contained in the 
henna In our own case the “two-step” urination was not a prominent 

featuie but the jiatient stated that he knew that the bulging was closelv 
1 elated to urination as he alvvavs found that emptving the bladder was not 
satisfactoiv unless he “ lifted up and pushed in on his rupture while voiding 
This brings uji another important symptom namelv , that the swelling - 
decreases m size with each urination but soon reappears 

Pam on urination mav be present, but in our case this svmptom did not 
present until shoillv before the jiatient consulted us and was then caused b} 
a secondarv cvstitis with maiked frequencv as w'cll Baker’s case however 
shovv'ed seveie constant pain from a purelv mechanical cause as that found 
in anv sti angulation 

Diagnosis — In arriving at a pre-operative diagnosis of bladder hernia, 
the historv of the svmptoms just mentioned is vei v impoitant, as stressed bv 
Bakei, who was able to get a v'erv definite uiologic historv m his case after 
the operation, but in view of the emcrgencv of the case, thinking it to be 
the usual omental oi intestinal strangulation he neglected this before the 
operation The phvsical findings of a bladder hernia on palpation are much 
like those of the usual hernia, namelv a bulging mass but Guterbork is given 
credit bv Watson for the jioint that on rectal examination the normal bulging 
of the distended bladdei is missing in the case of a bladder hernia We were 
not familiar with this point when oui case was examined and it was, there- 
fore, not noted when the prostate was palpated In men a rectal examination 
should alwaj's be made to determine if there is an enlargement of the prostate 
giving bladdei obstruction with overdistention 

The next step in making the phvsical examination should be taking note 
of the effect of urination on the size of the hernia If it decreases in size 
a portion of the bladder is quite sure to be present in the sac Otherwise 
the possibility of a calculus as previously mentioned must still be considered 
Another diagnostic point mentioned by Hemeck that a bladder hernia, after 
reduction still presents a “ doughy mass.” which is probably the prevesical 
fat Watson states that a non-reducible hernia should suggest a bladder 
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hernia, and as previously mentioned, a direct oi lecmrent hernia should also 
place the examiner on guaid Oliva states that, on inspection, the swelhiij^ 
of a bladder hernia is leddish-gray in color and that woim-like contractions 

of the bladder muscle should be looked for 

The mechanical tests which should be employed to establish a pie-opeiative 
diagnosis of bladdei hernia are. in the most pait, simple To rule out hydro- 
cele. it is onl}^ necessaiy to ti ans-illummate. and if the mass is not tianslucent 
It IS not a simple hydiocele Cystic fluid can also be diffeientiated fiom uime 
by a diagnostic aspiration oi paracentesis according to Watson The possi- 
bility of the needle punctuiing the intestine must be kept constantly in mind 
As has been stated, a non-translucent mass ma} be a vaiicocele, pievesical fat, 
an omental oi intestinal hernia, mflammatoiy glands oi a new growth as well 
as bladder A varicocele should, on palpation, give the typical ciiciform 
venous outlines and offei no particular difficulty in diagnosis The other 
conditions mentioned must still be eliminated A simple but definite means 
of doing this IS to pass a sound, as suggested by piactically all of the pie- 
viously mentioned writers If the tip of the sound is felt within the swelling, 
it is safe to conclude that a portion of the bladdei is piesent in the hernia 
Another simple piocedure is to pass a uiethial cathetei If a deciease in 
the size of the swelling follows the flow of urine, the bladdei must pai ticipate 
m the formation of the hernia Then, by injecting fluid oi air, the leverse 
phenomena may be demonstrated This has been suggested previously by 
others and was repeated in oui case, although we had m mind a fmther 
refinement m diagnosis which will be discussed latei The above pioceduie 
may be followed by a cystoscopic examination, piefeiably undei sacial anaes- 
thesia, which completes the study of the prostate and allows an examination 
of the bladder foi the purpose of identifying a divei ticulnm oi pouching of 
the bladder wall In oui own case this was done, but a satisfactoiy view of 
the bladder was not obtained on account of the cloudiness of the mine clue 
to the presence of a large amount of pus and sediment and the laige poition 
of the bladdei involved in the heinia The ridge separating the liladdei 
proper from the portion paiticipating in the henna had the appeal ance of the 
vesical projection of an enlarged piostate 

The X-iay m Valuable infoimation may be obtained by means 

of the X-ray m conjunction with catheterization following the injection of 
air, iodide or bromide solutions In oui case, aftei the mine was lemoved 
from the bladder, air was injected and an antero-posterioi X-iay view in the 
horizontal position established the diagnosis (Fig i), which was confiimed 
by expressing the air and injecting seveial ounces of sodium biomide solution 
after which another cystogram was made (Fig 2) Sgahtzei had, unknown 
to us, used potassium iodide (seven pei cent ) with the patient sitting on the 
plate bending slightly backwaid, and in this way had shown the projection 

oi the bladder wall into the inguinal ring He should lie given prionti m the 
use of this method ^ 

ComphcaUons—TX-xt complications of bladder henna may eithei call for 
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immediate operation or postponement of the same, depending upon the cir- 
cumstances Among the complications which may commonly piesent are 
strangulation calculi, c}stitis, or an omental or intestinal inguinal hernia 
Strangulation, must be tieated immediately, as in e\ery strangulation, but a 
correct pre-operative diagnosis is desirable, as it may serve to prevent acci- 
dental injury to the bladder with its post-operatn e complications The 
presence of calculi within the hernia will be discussed under treatment and 
usually demands that the bladder be opened and that the jiatient be brought 
into the best possible condition as in any other bladder calculus operation 
A complication not frequentl)' mentioned is cjstitis This was found 
in our case and we believe that, in the absence of strangulation, the cjstitis 
should first be alleviated by crowding fluids, la\age and antiseptic instillations 
before suigical repair is attempted 

heat men ! — Obciously the tieatment of a bladdei hernia is surgical If 
complicated by an omental or intestinal hernia, the impoilant points are to 
secure a competent repair of the abdominal w'all, according to Bassini or one 
of the modifications, and to avoid, if possible, accidental opening of the blad- 
der An accidental uriiiai} spill into the peritoneum should be especially 
guarded against and w^e w'ould suggest that just before operation the bladdei 
be emptied with a catheter, after wdiich an air pump is attached, thus aiding 
the surgeon in identification of the bladder during operation and thereby 
preventing soiling This method has been used b\ us for man) ^ears m all 
cystostomies, even wdien the iinasion of the peritoneal caMt) is not anticipated 
If a definite bladder dnerticulum is found to be present it should be 
resected according to Odasso ‘ and others and the bladder closed in la^ ers 
Opening the bladder maj also be found necessarj for the j^urjiose of remoMiig 
a calculus In all such cases a drain should be used in the wound In oui 
case the bladder w'as replaced without opening it 

The question of using an m-lying catheter is not settled Olna, howeiei, 
advocates it routinel) in all cases that need bladdei sutuie Watson advocates 
bladder irrigations and instillations of arg) rol every four hours in such cases 
He also makes the point that the bladder should be anchored, if injured so 
that possible drainage can be controlled and directed 

Piognosis — Very few statistics aie found with regaid to the prognosis 
of bladder hernia Watson believes that bladder tiauma is the most important 
factor and that where bladder w'ounds occur the mortality is from fifteen to 
tw'enty per cent Of course manv othei factors exert an influence, especial!) 
cystitis or infections elsewdiere, and old age and obesity usually add to the 
gravity of the case 

Case Report — Atr L, age fift\-nine, married Consulted us Ma\ 30, 1924 complain- 
ing of the following s\mptoms He had had a hernia m the left inguinal region for twent}'- 
six years About ten months ago this hernia apparently disappeared and gave no trouble 
for about nine months Two or three weeks ago the hernia returned following a jar 
produced bv the patient slipping upon a banana peeling For the past six or seven dajs 
there had been a good deal of pain in the left inguinal region accompanied b^ frequent 
and burning micturition the patient passing but a small amount of urine at a time 
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His lamily physician told him that his urine contained pus The patent 
to reta^ the hernia by means of a truss but had been unsuccessfu ^is general health 
had been good, but he was inclined to obesity-weight about two hundred pounds 
physical examination was negative, excepting for some gingivitis and decayed JeeA 
Wood-pressure 140/80, some tenderness m the right upper quadrant and an indefinite 
history of Ironic indigestion Examination of the lower abdomen, which was pendulous, 
showed what appeared to be a left oblique inguinal scrotal hernia, the protruding mass 
W aplo^^ the size of an orange The mass fluctuated and disappeaied when 




Pig I — Hernia of the bladder Pneumocystogram showing bladder dilated with air and about one-third 

of Its wall occupying the inguinal canal 

the patient assumed the recumbent position, the hernia ring easily admitting three fingers 
Manipulation of the hernial contents caused vesical tenesmus The urine showed a 
specific gravity of 1020, a fair trace of albumen, a few red and many pus cells Two 
days later, June i, the patient entered St Mary’s Hospital for investigation On June 2, he 
was asked to empty the bladder as completely as possible, and then the following investiga- 
tion was made after introducing 70 c c of i per cent novocain-adrenahn solution into the 
sacral canal A soft rubber catheter was introduced through the urethra and 75 c c of 
cloudy residual urine was withdrawn No change was noted m the appearance of the hernia 
as the distended hernial sac had disappeared with the patient m the recumbent position, 
as noted above The bladder was then distended with air and the reappearance of the 
hernia was noted, although its dimensions were not as great as when the patient 
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standing A pncunioc\stogram was then made with the patient in the vertical position 
(Fig i) Ihis conclusivelj demonstrated that a large part of the bladder participated 
in the scrotal portion of the hernia The air w'as then replaced by a 15 per cent solution 
of sodium bromide and the cystogram (Fig 2) was made The cvstoscope was then 
introduced and the presence of an acute c^stItlS ascertained The ridge separating the 



1 

I 


Flo 2 — Hernn of the bladder Radiopram showing bladder filled with is per cent sodium bromide 
solution About one-third of the bladder occupies the inguinal canal 

herniated portion from the remainder of the bladder had the appearance of the projecting 
lobe of a large prostate Following this the cjstitis w'as treated w’lth irrigations of 
boracic acid solution and instillations of mercurochrome until practicallj all urinary 
symptoms had abated After leaving the hospital on account of the demands of business 
the patient developed an acute bronchitis, follow'cd by an attack of acute cholecystitis, 
complicated by jaundice, for w’hich he entered the hospital on July 3 His gall-bladder 
condition rapidl> cleared up and on July 17, after his condition had returned to normal, 
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e A nn'psthpsis, tliG licrnisl S3C wHS exposed 

the hernia operation was performed Under local anxstnesia me „£ ,i,e 

and opened immediately after identification of the veins and vas The “ 

neritoLal surface of the bladder, combined with the informalion gamed before t e 
"mrn. Lntributed greatly to the facility with which the herniated P- - ^ 

bladder was dissected from its scrotal bed With the patient in the Trendelenberg 
position and tilted to the right, a negative iiitra-abdomiiial pressure obtained and e 
peritoneal sac, which was voluminous, was found to obtain no attached vise 



Fig 3 — Hernia of the bladder After operation Bladder partially distended with is per cent sodium 
bromide solution Showing that organ has assumed its normal contour 

sac was excised and closed in the usual manner A large mass of varicose veins excised 
and the fascial planes united after the method of Bassim and Andrews, using chromic 
gut The herniated portion of the bladder after its release gravitated into its normal 
position in the pelvis The laxity of the abdominal wall and the absence of red muscular 
tissue allowed ample opportunity for broad overlapping of the fascial planes* Special 
precautions were taken to unite the tissues near the mesial line The patient made an 
uninterrupted recovery, has had no return of his bladder symptoms, and the cystogram 
(Fig 3) shows that the bladder returned to its normal position and assumed its natural 
contour, thus proving quite satisfactorily that, in this case, we were not dealing with a 
bladder diverticulum Although this patient’s abdomen was fat, there was a compara- 
tively small amount of fat present in the hernial mass These factors quite effectually 
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eliminate pre\esical fat, bladder dnerticiilum and sliding hernia from the etiology of this 
case Our impression is that relaxation of the abdominal wall or a possible congenital 
deformitj, or both, are to be considered among the most important etiological factors 

CONCLUSIONS 

In all inguinal and femoral herniae, especially in people past middle life, 
the possibility of the m\olvement of the bladder should be kept in mind 
In aiu case a positive diagnosis can be made by means of the X-ray 
as outlined above 
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GEANULOMA INGUINALE 
By E Eussell Best, M D 

OF Omaha, neb 


Hictoi y —Grmmhma. inguinale as a clinical entity was fiist desciibed by 
Conyeis and Daniels in 1896 A few yeais pieviously, 1S82, McLeod, of 
India, described a serpiginous ulceiation of the gioin In our country, it 
was described by Guindon in 1912 Dining the last five yeais theie have 
been not infrequent lepoits of cases of ulceiating granuloma of the pudenda 
Driver, in 1923, reported eight cases out of 485 genital lesions ovei a period 


of two years 
The disease is now 
apparently m o 1 e 
endemic than spo- 
1 adic, especially 111 
the 11 e g 1 o race, 
unless it IS merely 
that 0111 diagnos- 
tic ability IS 
becoming greater 
Etiology 
— T h e bacterial 
agent most com- 





monly accepted as ‘ 


the etiological fac- 
tor is the small 


Fig I — Lesion before treatment 


lod or coccus-hke body of Donovans which lies singly or in gioups m mononu- 
clear cells obtained by scraping the sore It takes the ordinal y stains such as 
Gram’s but the Giemsa stain is necessary to demonstiate the capsule This 
oiganism has not been found in all cases However, it was found in this case 
Some writers believe its piesence merely a secondaiy chaiacteiistic and not a 
cause Wise advanced the theory of a spiiocheetal origin, but it seems to have 
lost favor Syphilis as a cause has definitely been luled out 

Pathology— Fov the histopathology the writer lefeis to the studies of 
Conyers and Daniels, Galloway, Claassen, or Goodman In geneial, theie is 
a marked round-cell mfiltiation, increased vascularity, tissue destruction with 
no tendency to caseation, suppuiation or giant-celi formation 

Diagnosis— Grznnlomz inguinale usually begins as a papule which soon 
undergoes ulcerative changes, resulting m a sharply outlined, shmy-ied granu- 
lar ulceration, serpiginous in character and bleeding easily Cicatrizing islands 
form within the mass of granulation tissue but soon break down due to the 
development of new nodules The disease spreads by auto-inoculation and 
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penpheial extension, the secielions usuall}' following the dependent skin 
folds towaid the anus and lateially along the gluteal folds In its upward 
extension it follows the inguinal fold 'J he absence of adenopathy seems to 
be a stiiking chaiacteiistic Idowevei theie is fiequently considerable block- 
ing of hmph channels leading to a pseudo-elejdiantiasis of penis or vuha 
The suiiounding induiation of the ulcci is lathei supeificial in chaiacter and 
of soft caitilaginous consistency 1 he patient complains more of burning and 
Itching lather than of shaip ])ain The geneial condition of this patient 
e\en ocei a penod of eight yeais does not seem to ha\e become cachectic 
The extending ulceration with lesulting cicati i/ation mac lead to stricluie 
of the anus, lectum uielhia, oi cagina In a condition similai to the fore- 



going especialh 
if theie IS a his- 
ton of chionic- 
il\ and a failuie 
to 1 e s p 0 n (I 
to anti-luetic oi 
o t h e 1 Oldman 
m e t h o d s of 
ticatment gian- 
uloma inguinale 
should be stroiig- 
'\ suspected 


Difjci oil nit 


D i a 0 II 0 1 t <; 


-U 1 c e 1 <i 1 1 n g 


Tit 2 — Lesion iftcr tmtmcnt w ith I irl ir emetic Hnlireh lie ilecl 


1 e s 1 0 11 s of the 


pudenda aie usualh hist tonsideied as luetic Fiom chancie, it is diflcien- 
tiated bv its definite scleiosed hoidei and fiiable granulating cicatnzing base 
The chancie, although induiated is shaiply punched out and has a rathei 
flat base Histoiv of chiomcity and lack of adenopathy also favor ulcci - 
ating granuloma 

Fioni condyloma lata, it is diffcientiated by its gianulai appeal aiice, coloi, 
and ulceration From gumma it is differentiated hv the slow advance, supei- 
ficial chaiactei, and vasculaiity At tunes seiologc oi failure to lespond to 
tieatment ma}' help in the diagnosis 

In chancioid, theie is an acute inflammation with painful inguinal adeno- 
pathy and no scleiosing bolder 

From tuberculosis, by the oigamsm of Koch tubeicuhn leaction, animal 
inoculation, and other signs of tubeiculosis 

Epithelioma and carcinoma aie common diagnoses for ulcei ating gianu 
loma (such as this case) and supeificially it does lesemble it with the mduiat 
mg edges and friable gianulating base The jnesence of an ulcei ation with 
scales 01 ciusts and the histological pictuie would diffeientiate the two con- 
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(litions Clinically the histoiy. age of patient, absence of glandular enlaige- 
nient, metastasis, cachexia and effect of treatment would exclude nialig- 

nant disease , 

Eslhiomene (Giaves) is distinguished by the exticme inflammation, and 

nlceiating of the vulva with supeificial sloughing and puiulent discharge 
T1catmcnt—T\i^s type of lesion fiom the lepoits of pievious wiiteis and 
fiom the behavior of this case, does not lespond to oidinary antiseptics, anti- 
.syphihtic tieatment, singeiy, X-ray oi ladmm In 1906, Mensil and Nicolle 
fiist intioduced antimony and potassium salts 111 tieatment of diseases ot 
piotozoal otigin In 1913, Aiagoo and Vianna m Biazil weie the first to 
tieat gianuloma inguinale with these salts This chug is appaiently selective 
and in the gieat inajoiity of cases lapid healing takes place The best lesults 
aie obtained by intiavenous treatments, the chug being obtained in ampules 
of I pel cent solution In this case i c c of a i per cent solution was diluted 
with 5 cc of steiile distilled watei, tieatments being given eveiy three 01 
foul days and dosage increased by i c c until 5 c c diluted with S c c sterile 
distilled watei was being gi\en at one close Within one week there was 
impiovement and at the end of foui weeks the lesion was entnely healed 
The local tieatment may be limited to a wash A niinaiy antiseptic by 
mouth, because of an accompanying gemto-ui inary infection especially in 
females, is piobably advisable 

Case Report — 'S I, negress, age tliirtv-si\, married, first at fourteen divorced, 
married and divorced again, never lived south of Kansas bordei, both husbands from 
Oklahoma Eight vears ago, in 1916, a small ulcer appeared on the vulva A diagnosis 
of a svphihtic infection Avas made bv her famiE doctor, and under treatment the lesion 
became worse Failing to respond to treatment, a diagnosis of cancer was made She 
was given douches and an ointment and failing to find relief changed doctors Again 
it was diagnosed as syphilis and failing to respond to treatment was again called cancer 
She was told that an operation would be futile and was given narcotics ad-lib and a 
local wash In 1920, with the lesion gradually progressing, she went to another doctor 
who advised X-ray and radium treatment At this time she was in the hospital for five 
montlis She was then sent to the hospital again where the labia minora were 'removed 
because ot pain and swelling and a few glands removed from the left inguinal region 
At this time, she dcA'^eloped a sore on the left thigh and was told that she was absolutely 
incurable and again discharged with narcotics ad-hb She then began losing weight and 
appetite and was practicallv bedridden In November, 1924, she came under my 
observation eight years after onset There was extensive ulcerating granuloma of the 
perineum with islands of cicatricial tissue (Fig i) The ulceration had invaded the 
Adgiia and rectum and vaginal examination revealed a soft cartilaginous induration 
throughout the perineum It did not have the consistency of cancer nor was there the 
invasion and adenopathi, that goes with it The labia minora were absent There was a 
similar ulcer, the size of a silver dollar, on the left thigh Ihe geneial condition was 
onlv fair, some loss of weight The Wassermann reaction ivas negative 

The lesion was kept clean with weak boric acid solution for several days and then 
after omitting the wash one day, smears were taken From five smears, only one slide 
showed a few mononuclear cells with intracellular coccus-like bodies No capsule was 
demonstrated Treatment, as outlined aboA'e, A^as then instituted 

P; 091 cw.s— Within one Aveek there Avas improvement and at the end of four Aveeks 
the lesion AA'as entirely healed 
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Suinaty — Suninian/ing, we may sa}"^ i 'Ihe disease is not lare in the 
tempeiate zone 2 The intiavenous administration of tartar emetic consti- 
tutes a specific foim of tieatment m a large majorit\ of cases 
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CYSTS OF THE ELIO-PSOAS BURSA 
By Willis D Gatch, MD 

AND 

W T Green, MD 

OF Indianapolis, Ind 

I ROM THF IABORATOR\ OF SURCICAL PATHOLOCA OP TIO INDIANA UNIVFRSm SCHOOI OF MEDICINE 

The iho-psoas buisa is situated beneath the musculo-tendinous portion of 
the iho-psoas muscle, wheie it bends over the edge of the pelvis and the 
capsule of the hip-joint It is said to be the largest synovial bursa normally 
present m the body Its anatomical relations have been carefully studied by 
Durville, Lund, and otheis, though these wiiteis diffei somewhat as to its 
extent Duiville states that its upper limit is not above Poupait’s ligament, 
whereas Lund states that, in a great numbei of cases, it extends upwaids into 
the iliac fossa Both writeis aie agreed that its mfenoi border is in the 
neighboihood of the lesser tiochanter of the femui, and that its lateral extent 
IS appi oximately from the ileo-pectineal eminence medially to the anterioi 
inferior spine of the ileum, laterally 

The portion of the capsule of the hip-joint lying between the iho-femoral 
ligament (Y ligament) and the pubo-capsular ligament is very thin At this 
spot the buisa is in almost immediate i elation with the synovial membrane of 
the hip-joint In some cases the membiane sepaiating them is imperfect and 
a communication is established between the buisa and the hip-joint It would 
seem that such communication is not unusual, paiticulaily in the adult of 
middle age or past Perhaps as stated by Durville, tiauma and friction tends 
to establish the communication 

Cysts, as well as inflammatory conditions of the ilio-psoas buisa, are 
probably of more common occuirence than the rather infrequent reports of 
them in the literature would seem to indicate We have been able to find 
reports by only two American writers, Lund and Cullen As far as we are 
able to determine, Joly first described cystic lesions of this bursa in 1847 
Durville wilting in 1895 published the first compi ehensive article This 
paper, togethei with the work of Zuelzer, are the classical papers on the sub- 
ject We have been able to collect 32 cases from the literature, of these 
9 were inflammatory (including tuberculous) lesions, and 23 were simple 
cystic tumors 

The purpose of this paper is to add a new case to the literatuie and to 
summaiize the clinical data on affections of the iho-psoas bursa 

Chmcal Hisfot y —Mrs WHS was referred by Dr Leslie Lingeman, of Nobles- 
ville, Indiana, for a tumor of the right groin 

The patient was sixty years of age, and had never been of rugged health Her 
father, a b rother, and a sister had died of tuberculosis For the past six or seven vears 

* Read before the Western Surgical Association, December, 1924 
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she liad compl.iiiKcl of icliiiip; pims m her hmhs (including (lie hip-joiiU) .md hick 
Slie also has liad occ tsional spells of numbness and ut iKncss ni Iht legs which have caused 
her to f.ill to the flooi 

She had noticed the tumor of the groin lor the first time two months betore the 
examination Jhere h.id been in entire absence of pain, disabihtj or discomfort traceible 
to the tumor 

The patient was i till, thm, r ithcr an eimc-appe inng woman A general plusical 
examination leiciled nothing ol import nice J emper itiire, normal Blood-pressure, 
ii*o/go Lomjilemeiit fix itions for sephilis uid tubeiculosis wiie negatne 

In the right giom was an fivoid tumor ibout the si7c of a hen's egg directlj below 
the middle of Poupart’s hg inieiil, its long axis pai.illel to the ligament It had a definite 
edge Its contour w.is smooth md legulai 'J be skin o\cr it w is unch mged m appear- 
ince 0\ei the mteinal ispcct of the tumor could be seen the femoral artery which 
was pushed forw.iid b\ the mass No Iluctuatioii could be detected I be tumor did 
not change m sh ipe or position on <in\ moeenient of the thigh, and appareiith w is firmh 
ittached to the deep struelures I'liic was no eiil irgement of the inguinal glands and 
no dcteetable interfeieiiee m the cireiil itum of tlie leg Deep palpition above Poiipart s 
ligiment revelled nothing ibnorm il 'J be pitient w liked without pain nr Imii) '1 here 
was no bulging on eougliiiig or straining 'I here w.is no pulsation I be hip joint 
seemed norm il in everv respect Dx munition of ‘lu sjime vv is negitive, as was 
pilvic ex iinniatioii Iheri vv is no evidence of bone dise isc in cither the jielvic bones 
or vertebre Pso.is ibscess could cert imlv be excluded, likewise hernia meurisni or 
enlargement of Ivmpli.itic gkiiids The bip-jomt w is app.ireiitlv normal I he tumor was 
regirded <is probablj neopl istic, though its smooth lontour md the lack ol .itl icbmeiit 
to the skill or mterlerciicc with the circul ition of the limb mule it seem bkclv that th- 
tumor w is not malign mt 

In light of our present knowledge, a probable di ignosis of evst of the iho-psois 
bursa should cert iiiilv have been made 

Opcialioii — A skill incision was in ide below .md par.illel to Poupirts ligament 
directly over the most prominent put of the tumor 1 la fascia 1 ita was easilv stripjicd 
from the mass The inteiior ciunl iieivc w is carefullv isolated and rctr icted medialiv 
On clearing the surface of the tumor of overlvmg f it md ireokir tissue fluctu itioii was 
detect ible It was then perfectlj evident tli.it vve were dealing with a cjst It was 
aspirated and about ^o c c of i gelatinous materi.il of about the consistenev of th n 
apple jell} was withdrawn The evst w is now opened and the rcm.iinder of its con- 
tents ev icuated llie wall was tough md fibrous with m inner surf ice smooth and 
mucoid The inner surface and contents were simil.ir m everv respect to those of 
ordinary ganglion 

The cyst will was complelelv excised It was found to be att iched on its posterior 
surface ov'cr an are i the si/c of a nickel to the pubic bone and capsule of the liip-joint 
In freeing the wall, i secondarj vciy small evst, more elceplv placed heneith the 
ilio-jisoas tendon, v as opened Altlioiigli the c}sts did not commiiiiic ite one with another, 
it was noted that there was a fimiiel-like dimple at the verv bottom of the larger cjst, 
extending towards the smaller, which gave the ide i that they might at one time 
have communicated 

The wound was closed m lijcrs and without cliamage The patient nude an 
unev'entful recovery 

Microscopically the evst wall was demonstrated to consist of a dense hvahnized 
fibrous tissue m which were sparse areas of round-cell infiltration The free edge 
exhibited a condensation of fibrous tissue but no demonstrable lining mesothchum 

Gcncial — We can find in the hteratuie but two othei cases of 

cyst of the ilio-psoas bursa m women, those of ileineke and Pisano The 
other 21 cases all occuired in men 
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For all piactical purposes we may divide enlargements of the ilio-psoas 
buisa on the basis of etiology into foui classes (i) pyogenic, (2) tubercu- 
lous, (3) syphilitic, and (4) simple chionic huisitis or cystic tumoi 

Although this papei is concerned with the fouith type, it is not amiss to 
mention biiefly the hist three types 

Pyogenic affections of the buisa aie either piimaiy in the bursa or 
secondaiy to affections of the hip-joint Gonori hoeal and t3phoid bursitis, 
as well as buisitis due to the oidmaiy pyogenic organisms, have been reported 
The findings are the general and local symptoms of a pyogenic infection The 
local swelling m the groin is an extremely tendei fluctuant mass with all the 
classical findings of 'acute inflammation Movement at the joint is extremely 
painful Not infrequently there may be ciiculatoiy disturbances aiising 
fiom the close pioximitj'’ of the femoial \em to the inflamed bursa Throm- 
bosis of the vein has been desciibed Eren in those cases wheie theie is no 
communication between the buisa and the joint canty, theie is but a thin 
sheet of tissue between them, so that a p}Ogenic infection of the one is likely 
to involve the other For this reason iho-psoas bursitis demands piompt 
suigical attention 

Tuberculosis of the bursa may likewise be pi unary in the buisa 01 secon- 
daiy to disease of the hip As in tubeiciilous buisitis elsewhere, it may be 
either caseous in foim 01 of the “ i ice-body ” t}pe 

Churchman, in a very complete and exhaustive aiticle, has leviewed the 
subject of syphilitic disease of synovial buisas He tabulated 28 cases, none 
of them, howevei, of the ilio-psoas buisa The syphilitic buisitis may take 
the form of a simple hygroma (this type is paiticulaily seen 111 the secondary 
stage), 01 it may be of eithei a gummatous, ulceiative, 01 fungous f 01 111 in the 
leitiary stage The content of the simple h}gioma foim he describes as being 
“a yellowish, viscid, cloudy coagulable fluid” This descnption applies to 
the type of mateiial seen in the ordinal y simple cyst of the ilio-psoas bursa 

Characteristics of syphilitic buisitis, he points out, aie (i) Pievious 
histoiy, or evidences of syphilis (2) Slow and chionic couise (3) Ab-^ence 
of much pain or functional disability (4) Symmetry of the involvement 
(5) Efficiency of specific therapy 

Perhaps some of the so-called cases of simple cystic buisitis of unknown 
oiigin are syphilitic m nature 

The fourth condition, namely cvstic tumor of the buisa, to which our case 
belongs, seems to lie largely of tiaumatic origin Many of the collected cases 
have a definite histoiy of trauma It is fuither to be noted that the condition 
IS usually seen in men who are accustomed to doing hea\y labor However 
as pointed out by Dm Mile, the exact relation lietween trauma and the con- 
dition is not so diieotly traced as in the chronic bursitis of the supeificial 
buisre, as for example, in housemaid’s knee It is concenable that the constant 
friction fiom the o^el lying tendon tiaumatizes the bursa and leads to a simple 
synoMtis with an excessne foimation of synovial fluid This leads to disten- 
tion of the bursa which ma} extend m various directions 
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Rheumatism (not acute) involving the hip-jomt seems to be the other big 
etiological factor In this group of cases in which the disease of the hip- 
joint seems to be inimaiy, seemingly without exception there exists (or has 
existed) a communication between the bursa and the hip-jomt Perhaps as 
W Morrant Bakei desciibes as occuning in the knee, the increased intra- 
articular pressuie promotes the formation of diverticuh of the synovial sac 
of the joint and tends to jjroduce a communication between the joint cavity 
and the Ituisa e\en if such has not pie\iously existed 

A slow insidious onset with vague ])aiii and some functional disturbance is 
the usual history of simple cjstic tumor of the ilio-psoas bursa Occasional!), 
howe\ei the presence of the tuinoi mass is the presenting and only symptom 
At the onset the jiain is usually of a vague and not ver\ distressing character 
and IS moie oi less inconstant It may be limited to the region of the thigh 
immediatelv below the inguinal ligament, or ma) iriadiate down the medial 
surface of the thigh and into the knee Pam m the knee-joint is not at all 
unusual Ajiait fiom those cases m which the disease of the hip-jomt is 
piimai) and the involvement of the iniisa is secondary (in which the dis- 
tuibed function is leall) due to the diseased hip), the funct'onal disturbance 
at the onset is usually slight It inaA consist of a subconscious limp Occa- 
sionalh it inaA be noted that theie is a slight tendenc) to keep the limb in a 
jiosition of slight flexion and' outward lotation 

Sometimes it is a mattci of A'eais after the initial symptoms befoie the 
tumor mass appears With the appearance of the tumor mass the symptoms 
pre\iously noted usuallv become exaggerated The pain is likely to be more 
seveie Functional disturbance is likely to be mci eased Occasionally w'alking 
IS seriously hampeied Duiville mentions a feeling of w'eakness and useless- 
ness of the hmh 

Zuel/ei and otheis Inne found that the tvpical attitude of the limb in 
these cases is one of slight flexion abduction, and outw'ard rotation Pain 
IS likely to be increased In the opposite movements 

Usually theie is but little interference wnth mobility at the hip except that 
incuiied Ijy the jDiesence of the tuinoi mass Adduction ancl rotation may 
be somewdiat limited 

The tumor mass is neaily without exception fiist noted in the upper part 
of Scaijja’s tiiangle, immediately below'^ the inguinal ligament at about its 
midjDomt Usuall) its long axis is moie or less paiallel to the tendon of the 
psoas, but it is fiequently paiallel to Poupait’s ligament It may or may not 
be fluctuant Veiy often fluctuation is absent when the limb is extended, and 
detectable when it is flexed, as pointed out bv Duiville Sometimes it is 
unobtainable m eithei flexion oi extension as in oui case Occasionally as 
noted by Duiville, the tumor is reducible eithei from its connection with the 
aiticulai cavity or in the multilocular type of tumor with other more deeply 
placed loculi 

Raiely as in the case of Kummei there is intei feience with the circulation 
of the limb fiom pressuie on the femoral vein 
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Durville points out that the pain arising fiom the tiimoi is leadily 
explained by the intimate i elation of the anteiioi cruial neive to the 

tumor mass ^ 

The tumor increases in size slowly and may leach the size of an infants 

head With the increased size, the mass may extend in various directions 
Frequently it extends upwards into the iliac fossa, and it may, as in Cullen s 
occupy nearly one-half of the pelvis In Charleston s case the tumor extended 
down to the knee Cases have been recorded in which the mass extended 
postei lorly-and presented at the lower margin of the gluteal fold Occasion- 
ally the tumor is multiloculai In Schaeffer’s case there were two presenting 
tumor masses, one m the groin, and the othei at the edge of the gluteus 
maximus In this case the fluid might be forced from one into the other 
by digital pressure Such extreme cases aie raie, howevei, and moie usually 
the projecting tumor mass is single, moie or less ovoid in shape, lather shaiply 
outlined, and the size of a hen’s egg or slightly largei 

The contents of the cyst is a thick viscous fluid, of high specific gravity, 
and citnn yellow in coloi Occasionally detached cartilaginous bodies have 
been found m the contents as repoited by Cullen and Delbet 

It bears reiteration that the tumoi mass may be the only symptom, theie 
being no pain or inteiference with mobility 

Treatment — All writers on this subject aie in agreement that the only 
satisfactory treatment is excision of the cyst In the piesent case this was 
easily accomplished by an incision parallel and just below Poupait’s ligament 
Lund advises a vertical skin incision with sepaiation of the anteiior ciural 
nerve from the femoral artery, and an opening into the cyst by pulling apait 
the fibies of the iho-psoas muscle The approach of couise will have to be 
modified to meet specific conditions 

CoUccted Cases of Cyshc Tumo) of the Ilw-psoas Binm — (Not demon- 
stiatedly tuberculous oi pyogenic ) Including the collected cases of Zuelzei 
and Durville 


Case I — Velpeau in the thesis of Joly In this case all reducible tumors had 
been eliminated in the differential diagnosis except cold abscess, an involvement of the 
articulation, and abscess of the sub-psoas bursa The good condition of the patient 
removed the first possibility The absence of evident affection of the ]oint, together with 
the position and general characteristics led to the right diagnosis Simple puncture was 
done The tumor disappeared only to appear again 

Case II — Chassaignac The patient, a laborer, complained of pain in the lumbai 
legion and thigh which would disappear only to return again at irregular intervals 
Aftei four or five months a non-fluctuant tumoi about the size of a hen’s egg appeared 
underneath Poupart’s ligament, between the anterior supeiior iliac spine and the inferior 
opening of the inguinal canal On puncture a limpid yellow fluid resembling synovial 
fluid was withdrawn The tumor immediately filled up again The case was cured by 
the injection of equal parts water and iodine 


III— Natalis Guiliot in Maisonneuve A man, seventy years of age who 
had used crutches for twenty years Movement at the hip was possible and even ’easy 
The hmb was shortened 4 cm In the inguinal regional was a prominent tumor mass 
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i\in!? beluncl the fcnioial <irtcr\, cxtciulin? infcnorK about -? cm below Poupart’s liga- 
ment, and superior!}' foi a distance not clcarlj debmmated 

At autopsv (tlic man died of piiLumoma) great destruction of tbe iiip was exposed 
Tlic bead and neck of the femur were destrosed. and tlic caeitj of the acetabulum was 
filled up with boin tissue The joint eavit\ commumc.itcd m the region of the lesser 
tiochanter bv i small canal with a c^stlC tumor which w-as located behind the iho-psoas 
and extended upwards into the peKis for 4 or 5 cm The capsule of the tumor was 
composed of dense fibrous tissue The tumor and the joint ca\it\ were filled with a 
thick jellow Mscous fluid 

Casi IV — Hiimm Noting woman tliirt\-four jears of age had hid for m mj 
\cais I rheumatic invohcmcnt of the hip-jomt Examination rciealcd 1 fluctu itiiig 
tuinoi extending below Poupart s ligament down along the psoas muscle and pushing 
forw irds the femoral eessels J be swe of the tiimoi was decreased on pressuie, onh 
to be regained on release ol tbe pressure Passne motion of the hip was free md 
without pain Actne motion was limited and weak 

Casi V — Wiumu in Volkmann The p.itient was a eoung man who deeeloped a 
tiimoi extending from the lesser troehanter up beneath Poiipirt’s hg.iment into the pehis 
It eontained two litres of clear senoeial fluid The tumor was without aiij eeidcnces 
of inflammation 

(It IS ciiicstionable whether tins case should be in tins group ) 

Casi VI — CuAiuisaoN Charleston describes 111 a negro fift\ sears ot <ige, i 
cvstic tumor in the superior and niedi il aspect ol the thigh extending fioni Poupart s 
ligament downwards to the region of the knee-joint It was determined at operation 
that there was a prolongation upw'irds into the peKis 

Casi VII — Sciiahiik A man aged forte presented a tumor the sire of 111 
infants head on the anterior aspect of the thigh just bciie.ith Poup irt’s ligament Two 
\ears picMOUsh he had injured the interior aspect of the thigh m a fill A scar and 
a half after the iiijuie he begin to complain of pain and slight functional distuibance 111 
the thigh and hip The tumor had r ipidh become 1 irgcr Its shape was oval with its 
long axis following the direction of the tendon of the psois The limb was m i position 
of flexion ind me attempt to extend it aggraiated the pain Fluctuation was obt.uiiable 
when the limb w'lS flexed but iliseiit when it was extended 

Tbcrc was a second tunioi of like characteristics located at the edge of the glutens 
maximiis On piessure the posterioi tumor could be made to disappeai coincident with 
w'lncli It could be noted that tbe anterior increased in sire EMclcnth the tumois com- 
niuiiicatcd watli one anotbci 

The fluid contained iii tbe cists was a thick, mscous, yellow fluid It was demon- 
strated that the anterior cist communicated wtih the eaiity of the hip-joint 

Case VIII — Pagit (also Baker) The patient a house decorator, was health) 
exeept for rheumatism For three lears he had been bothered watli pam in Ins left Inp 
ind knee The affection hid become progressiieh worse so that when first e\<iiniiieil 
Ins hip was immovable It w-is recorded at this time that there w-as a slight fulness 
beloiv Poupait’s ligament Under treatment lit was so nnproied as to be able to get 
out and do bis work for six lears At the end of this time be returned ivitli iiiuKed 
impaiimeiit of movement of the left knee and hip The limb was threc-quai tei s of 
an inch shortened and everted The w'holc of Scaipa’s tnanglc from Poupaits hgiincnt 
to the middle of the thigh ivas occupied bv a laigc lieiinepbei leal cist of an approxini.itc 
diameter of 18 em On tipping 42 ounces of jtllow fluid weit witlidiawn At a 1 itei 
date 40 ounees were withdrawn 

Case IX — Pri ngrulblk (Perier’s case) The patient, a man of fift)-four years, 
had gradually noticed tbe development of a tumor 111 the inguinal region There was 
some interference 111 movement Pam w'as presented along the course of the anteiior 
crural nerve The tumoi occupied tbe supenoi and external portion of Scarpa s triangle 
behind tbe psoas muscle, and ivas dcfimtelv piolongcd up under the inguinal ligament 
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It was sharply circumscnbed and both its intra- and cKtra-pelvic portions were easily 
outlined In consistency it was hard, and gave the idea of fluid under great pressure 
Anterior to the tumor on its medial aspect could be felt the pulsating femoral artery 
The content of the tumor was the typical yellowish viscous fluid of such tumors 

Cask X— Sprekgel A man, age fifty-one, had been suffering for a year from 
pam m the right knee For the last five months he had noticed a swelling in the inguinal 
region, together with a feeling of weakness m the right leg The patient limped 
markedl3^ but his pam was insignificant The tumor was ovoid m shape, and located 
m the superior part of the thigh anterior to the bip-joint It extended upwards beneath 
Poupart’s ligament a little way into the pelvis dowmwards foi a distance of 6 cm below 
Poupart's ligament, medially as far as the junction of the medial third ivitli the outer 
two-thirds of the ligament, and laterally as far as the anterior superior spine of the 
ileum Fluctuation was present There was no limitation of movement at the hip 
except that induced by the presence of the tumor mass At operation one-third of a litre 
of thick yellow fluid was withdiawn The sack had extensive communication with 
the hjp-joint 

Case XI- D\rRO\' (Le Dentu’s case) A man, aged sixty, had had a right inguinal 
hernia for two years He noticed some vague pains in the right inguinal region, coinci- 
dent with which was the deielopment of a tumor (othei than the hernia) the size of a 
walnut The tumor was oval in shape, with the gicat axis corresponding to the fold 
of the thigh It measured 8 x s cm The beating of the femoral artery could be felt 
over the medial part of the tumor Fluctuation was easily obtained Movements of 
the hip were not painful On aspiration 250 grams or thick, transparent, 3"ello\v fluid, 
rich in albumin, ivas obtained At a later date an equal amount of the same sort of 
fluid was withdrawn At operation no opening between the cyst and the joint cavity 
was seen The patient died of purulent infection At autopsy a connection between the 
two cavities was demonstrated 


Case XII — Hoeea A man, complained of pam in the region of the right hip 
and even extending down to the knee A 3’ear previously he had injured the limb, but 
It had given him no trouble until this tune On examination the limb was seen to 
assume a position of partial flexion, with slight abduction and lateral rotation Movement 
at the thigh in the opposite of these directions, 2 c , adduction, flexion, and medial rotation, 
was limited and painful A tumor mass in the upper part of the thigh underneath 
Poupart’s ligament was easily demonstrable 

Case XIII — Sonneborn A man, fort3'-six 3 ears of age, had been treated for a 
year for a rheumatic affection of the hip There was no history of traumatism 
Standing and w'alking w^ere impossible No signs of coxalgia On the anterior aspect 
of the hip, in the neighborhood of the articular capsule, was a slight swelling, painful, 
and questionably fluctuant Under the local treatment the tumor disappeared 

Case XIV Herdtjiakic The patient had had his left leg crushed between tw'o 
cars A painful sw'dhng of the iho-psoas bursa developed Flexion or medial rotation 
caused a great deal of pain 


Casi XV— Mommsen The patient had a painless tumor projecting from the 
region of the ilio-psoas beneath Poupart’s ligament The femoral artery was earned 
forw'ard by the mass The tumor was fluctuant and on pressure decreased m size 

Case XVI— Mommsen A man. aged fifty, complained of difficulty in walking 
due to a swelling m the right inguinal region It had increased in size until it was as 
large as two fists It was firm in consistenc3q iion-fluctuant. and but slightly movable 
ire-operatue diagnosis was sarcoma of the fascia of the hip At operation its true 
nature was determined 


Case 
SIX \ears 
mass, the 


XMI-Coete/iud a man. thirty-one vears of age. had acquired syphilis 
prcMouslj On the inner side of the thigh w^as a regularly outlined tumor 
size of an egg Fluctuation could be obtained, and it was determined that 
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the fluctuant mass extended up into the pelvis The hip-joint was normal Puncture 
revealed that the contained fluid was of a clear aellow viscous nature 

Case XVIII — de Wlck and Dli're^ A man, thirtj -seven jears of age, twenty- 
six jears ago had suffered a fracture of the femur near its superior extremity On 
liealmg the limb was shortened by two centimetres, and a certain amount of diffuse 
tumefaction persisted in the region of the groin Four or fue months presious to 
operation this tumefaction became painful and its \olume decreased On puncture a 
limpid, sjrup-hke liquid, vers rich in albumin, wais withdrawal At a later date on 
reappearance of the tumor it was exposed md excised It was about the si7e of an egg 
and fluetuant The fluid contained was similar to sinosial fluid In addition to the 
fluid there were two whitish-jellow bodies composed of fibrous tissue, cartilage and 
bone contained wathm the sack Ihe tumor was in the position of the ilio-psoas bursa 
Case XIX — I^iiiua describes the presence oi three foreign bodies, each hasiiig 
the solume of a large nut, in a Ingroma of the psois bursa 1 hej were not detectable 
presious to operation The bodies had the appearance and structure of articulated 
foreign bodies but the Ingroma did not communicate wath the joint casitj 

Case XX — Pisaxo A woman, sixtv-two scars of age, had for two months been 
bothered ssitli cramp-hke pain in the left thigh, particiilarlj on the posterior aspect, 
and 111 the hip-joint About a month later she had noticed .i swelling in the left inguinal 
region I'xamination reseiled i flueti. mt, iion-expansile tumor, in the upper part oi 
Scarpa’s triangle the si7e of the head of i full-term fatiis Hugh sliglitls flexed 
Actise and passise movement painful Operation under local in.aisthesia disclosed the 
cystic tumor beneath the psoas and pectineal muscles, extending upwards for a consider- 
able distance into the iliac fossa The csst ssall ssas fibrous and contained about 400 cc 
of lemon-colored, slightls siscous fluid On the inner surface of the sac there ssere 
scs'eral places ss'hcre an endothelial lining ssas microscopicallj sisible 

Case XXI — Culiex A man, aged forts-six, had had a limp for ten scars He 
had been told that he had a tumor of the left hip His left leg ssas stiff, and in ssalking 
the left hip-joint svas held as immobile as possible In the left iliac fossa svas a mass 
perhaps 8 x 10 cm , sshicli seemed to occups the greater part of the left half of the pels is 
This mass ss'as continuous ssith a smaller mass sshich passed beloss Pouparts ligament 
The tumor ssas made more prominent on extension of the thigh At operation the tumor 
ssas found to contain a clear siscid fluid, sclloss’ish in color, together ssith six irregular 
cartilaginous masses Ijing free in the casits The ssall of the tumor ssas composed of 
fibrous tissue through svhich ss'ere scattered plaques of cartilage and bone The sac 
communicated ssith the synovial cavits of the hip-joint 

Case XXII — Kusimer A man, aged fifty-nine, had been perfcctlj ssell until 
four years before At that time he ssas bothered svith a sharp pain m the antero- 
superior region of the hip The pain frequently radiated to the knee This gradualls 
increased in seventy A jear later there ss-as noticed a slight ssselhng in the inguinal 
region The articular movements ss'ere free Under local treatment, the condition 
improsed, only to recur four sears later w'lth the same inguinal ssselhng The limb ssas 
m a position of slight flexion and outw'ard rotation Walking was painful and accom- 
plished with the aid of a cane In the inguinal region ss'as a fluctuant tumor extending 
upwards beneath Poupart’s ligament, and dosvnss'ards as far as the region of the lesser 
trochanter The femoral vessels were cross'ded insvards and forsvaids The limb 
shosved evidences of circulatory disturbances in the form of diffuse oedemas, varices 
and purple patches Movement at the hip ss'as quite free except that extension and 
flexion were slightly limited, and internal rotation was almost abolished The integritj 
of the bones was demonstrated by X-ray On aspiration a s'lscous, mucoid fluid, jellow'- 
ish m color, was obtained As much as 250 c c w'ere aspirated at one time At operation 
the fibrous sac was seen to communicate with the hip-joint 

Case XXIII — Lund A man, aged ses'enty, entered the hospital w'lth a lump in Ins 
right groin, which caused considerable pain and stiffness of the leg There Ind been no 
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inovenient of the bowels foi two days A diagnosis of strangulated hernia was made 
by another physician The man was emaciated and showed osteoarthritic deformities 
of the finger joints In the inguinal legion behind and external to the femoral artery 
and just below Poupart’s ligament was a fluctuating tumor half the size of an egg A 
tentative diagnosis of deep abscess m front of the hip was made Operation revealed 
a thin-walled cyst lying to the inner side of, and beneath, the iho-psoas tendon The 
cavity contained an ounce of serofibrinous fluid The sac communicated with 
the hip-joint 
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^■ERTEBRAL EPIPHYSITIS 

B’i Philip L^mx, MD 
oi f iirf \r.o Iff 

sssi-ntxst inon>M)u oi ohtiioi i nrc •'i itf mi Noimrwf>TmN tsmitsiTi Mjpir \i ‘*011001 

Ili‘\loncal — Under llie tcim k\j)hosis doi balls jinenilis, Scheuermann of 
Copenhagen, in 1921 described tins unubual afiectinn of the spine 

Lilciatidc — The hteratuie on this subject is aci\ scant In the most 
icccnt aiticle he Cahe, two cases aic described one seen In Cahe and the 
othei 1)\ Blackett Similar to the case here repoited, both oi these authois 

helie\ed the\ were dealing with 
Pott s disease 

hnihi \'olo(jy — The embr\ olo£j\ 
of the spine offers information of 
gi eat interest and importance 
Iheie are two ejnplnses for each 
\citebial body, one at the upper 
]>ole and one at the low'er These 
unite with the boch at about the 
eighteenth \ear therefore epipln- 
sitis cannot occui after this peiiod 
llowecer before this period of 
tusion occui s the Aertebial 
cpiplnses are subject to the same 
conditions that an\ epiplnsis is 
Hlioloc/v — The etiologj of this 
condition is found m the following 
factois Firsth infection localh 
and remoteh , secondlj, ciiculatoix distiii banco in the nature of embolism 
thrombosis, etc , thirdh' tiauma both internal and external, and fourthh 
glanclulai clistui bance, affecting bone giowUh and clecelopment 
Pathology — The pathologx is that of an epiplnsitis 
Symptoms and Signs — The signs of an epiplnsitis are similar to those 
of an early tubeiculosis, viz , limitation of motion muscle spasm, militaiy atti- 
tude, pain, night cues, tenderness and sensitiveness to jarring 

Rontgcnogi aphy — Antero-posterior and lateial view's should be made and 
receal cbaracteiistic involvement in legion of epiphjsis Ko exudate is seen 
Diagiwns — The direct diagnosis is based upon the findings outlined above 
The differential diagnosis is important especially from the standpoint 
of prognosis 

The conditions to be consideied aie especfalh tuberculosis, rickets, and 
trauma Tnhei ciilosis is manifested by limitation of motion, muscle spasm 
pain, night cries, rontgenographic evidence, t e , haziness and diminution of 
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intei vertebral space, destruction of bone in anteiior poition of vertebral body 
e>cudate, deformity, abscess, etc Rickets is characterized by a long, round 
kyphos, which is easily leducible, other evidences of iickets, such as rosary, 
square head, irregular broad epiphyses, pot bell>, Hanison’s groore, bone 
defoimities, le, knock-knees, bow-legs, etc, disturbed dentition and altered 
blood chemistry Timimotic spine conditions aie diagnosed by a history of 
injury, examination of the spine and i ontgenographic studies A complete 
differential diagnosis is given m a paper b) the writei in the Illinois Medical 


Journal for January, 1925 

P> ognosis — The prognosis is 
excellent if piopei treatment is 
instituted 

Couise — The course is coin- 
paiatively short Undoubtedly 
many cases lepoited as cured 
tulierculosis of the spine were 
leallv cases of epiphysitis 

I ; catnicut — T h e treatment 
should be the same as for mild 01 
early tuberculosis, vie Alisolute 
lecumbency on a bed frame made 
of gas pipe, accoidingto Bradford 
or Whitman, with traction applied 
to the head 01 legs 01 both 

Immobilization accomplished 
by plaster-of-Paiis cuirass 01 
spine braces 

Heliotherapy is most valuable, 
and if It can be properly given, is 
pi obably the only treatment neces- 
saiy, excepting a simple spine 
s u p p o 1 t Hygienic conditions 



Fig 2 — Line of fusion of third and fourth lumbar 
\ertebra at junction of upper and middle thirds of com- 
posite vertebra (Lateral view ) 


must be maintained Dietetic factois are very impoitant If glandulai dis- 
tui bailees are present they should be treated All foci of infection should 


lie lemoved 


Case Report — The case here reported has been under observation by Dr John L 
Poiter and the writer, over a period of about nine years It is not a proven case 
Having been diagnosed and treated foi tuberculosis of the spine, she made a complete 
rccoverj' with perfect motion and no deformity The writer therefore believes it was 
not tuberculosis but vertebral epiphysitis 

V H , white girl, age thirteen years, a pupil at The Spalding School for Crippled 
Children was first seen bj Dr John L Porter at St Luke’s Hospital, when she was 
three years old, when the following data c\as obtained 

V —Complaint of pain, tenderness and rigidity of spine Pcisonal Hisfoiy — 
Birth noimal, June (i, igii Breast fed, walked at twelve months and talked at two years 
Ptcviows Di^rn^r? —Measles, whooping cough, pneumonia, typhoid 
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Family History — Pier father and hi other are well Her mother has “kidney 
trouble” Her father’s sister died of tuberculosis four years ago, and her mother’s 
sister died of intestinal tuberculosis The child has never been in contact with any 
of the family' who had tuberculosis 

History of Tioiiblc — Child is said to ha^c curvature of the spine, which father 
noticed w'hen she W'as three years old Her stomach began to be prominent There were 
no other symptoms Her back became steadily worse Two months ago she complained 
of pain on right side This was present at night only She cried during sound sleeo 
This has become more constant during past two weeks At present night pains trouble 
her She cats well except" when teeth bother her, main teeth arc decayed and loose 
Her father thinks she is losing in weight and strength She was referred to TJte Children's 
Memorial Hospital where a diagnosis of tuberculosis of the spine was made and proper 
treatment recommended She w'as referred to St Luke’s Hospit il, w’here she w'as 
examined by Doctor Porter and the WTitcr, and the following findings obsersed 

Physical Examination — Muscle spasm of marked degree, tenderness to pressure 
and sensitneness to jarring oscr the second and third lumbar \crtebre The lumbar 
spine IS rigid in all directions There is a slight left seohosis There is a marked lumbar 
lordosis Her mouth and teeth are in aery bad condition 

Rontgenograms (which unfortunateK hi\c been lost) reaealed eaidence of tuber- 
culosis of the third lumbar veitebra 

She W'as treated by absolute rccumbcnca on a Bradford frame with head traction 
and elevation of the head of the bed This was followed b\ repeated plaster-of-Paris 
jackets and finally a Taylor spine brace 

At present she is eaidentlj cured She has perfect spine moaements without a sign 
of deformity and has no symptoms whatsoever She was demonstrated by the writer 
before the Central States Orthopedic Club m 1919, as a case of cured tuberculosis of 
the spine with perfect motion and no deformita 

Rontgenograms rcaeal in aiitcro-postcrior projection (Fig 1) aalnt appear to be 
bilateral double transaerse processes of the fourth lumbar aertebra, but is in reality 
a fusion of taa'o aertebra: The third and fourth lumbai acrtcbr.x haac united In the 
lateral aieav (Fig 2) there can be seen a definite hue of fusion at the junction of the 
upper and middle thirds of this composite aertebra 

Conclusions — Vertebral epiphysitis is a definite pathological eiitita and is analogous 
to Legg-Calve-Perthes disease of the hip, to Osgood-Schlattcr’s condition in the upper 
tibial epiphysis, to Kohler’s tarsal scaphoiditis , to Freiberg’s infraction of the metatarsal 
head, to carpal epiphysitis, and to apophysitis of the os calcis * 
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CLOSED REDUCTION OF ACUTE DISLOCATIONS OF 
THE SEMILUNAR CARPAL BONE 

By H Earle Conwell, M D 
or FAiRFiEtiD, Ala 

These particular cases are leported because of the successful attempts at 
the closed method of reduction, the full functional results obtained and the 
complications of a fractured scaphoid and fracture of the styloid process of 
ulna in case one, and a fracture of the styloid piocess of the ulna in 

case three 

Dislocations of the semilunar carpal bone are frequently undiagnosed 
because of the failure to make a thoiough physical examination with proper 
radiographic interpretation in every suspicious injury to the wrist-joint 
Because of these incomplete examinations marked disabilities have resulted 

If semilunar dislocations are diagnosed immediately following injury and 
the closed method of reduction attempted, as described by Davis, the majority 
can be reduced, thereby lessening a long peiiod of disability as well as obtain- 
ing good functional results In this method care should be taken that too 
much trauma is not used because maiked injuiy can be done to wrist-jomt 
structures causing greater disability than if the dislocation had been left alone 
and later the bone removed Howevei, no disability lesulted from trauma m 
any of these cases The use of the fluoroscojje is indispensable in this type of 
case and should always be used 

Briefly outlined, the closed reduction method, or broomstick method of 
Davis, is as follows The curved surface of the side of a broomstick handle 
is placed at the lower tip of the semilunar bone on its radial articular aspect 
By increasing the deformity of the dislocation, that is, extreme extension of 
the wrist, and by gradually making traction on the hand, with broomstick in 
place making pressure against the dislocated semilunar, the hand and wrist 
are acutely flexed, causing the semilunar to be reduced The traction on the 
hand is important, because this increases the space between the radius and 

os magnum, making room foi the semilunar carpal bone Extreme flexion is 
also necessary 

In this series of cases it was found that when the wrist remained in right 
angle flexion without force and did not have a tendency to rise up, the semi- 
lunar was always reduced 

Diathermy m sedative doses, with radiant light, was found to relieve the 
pain and lapidly dimmish swelling as well as lessen the period of func- 
tional disability Immediate mobilization of wrist as soon as possible is 
very important ^ 

The force producing the dislocations was found to be directed from the 
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flexor to the extensoi sin face of the wnst, with the wiist and hand in 
exlieme extension 

Casf I — On September 17, 1924, while loading a cod car, L H, colored male, 
twent>-four jeais old, mmci, rcccned an mjiirj to right wnst L H stated he caught 
ins hand between a car and the roof of the mine it tlic same lime causing a icri marked 
backw'ard bendmg of the wrist Ihc p.itient was seen by me four da\s later Exainina- 
tion show'ed marked sw'clhug and itenderncss of right wTist, with \er\ hunted motion 
Rachogriplnc examination of the right wrist revealed 1 dislocation of the semiluinar 
bone w'llh fracture of the scaphoid and fiactuie of stvloid process of right ulna (Fig 



Fir I — Rontf'cnognm show ing dislocation of sc nilunnr bone w ith fracture of scaphoid and ulnar st> loid 
process A Lateral \ icw B Antero-postcrior a icw 


I, A and B) Ether 3110:51110110 w'as given September 12, 1924 and the closed 1 eduction 
method used 

Successful reduction was accomplished, the wrist was placed it an angle of 15 
degrees flexion and 20 degrees adduction Ihe right thumb was adducted to base of 
the index finger and anteiior iiid posteiior wooden splints applied On the fifth dav, 
splints were removed daily and hot baths applied to wrist and hand On the sixth da\ 
the waist was placed on a cock-up splint and thumb w'as kept adducted Active motion 
W'as also accomplished daily after the sixth dav The wooden splints w'ere eiitirelj 
removed on the fourteenth day, and diathermy W’as commenced daily and used for four 
weeks tlieieafter, as well as daily hot baths, radiant light, active and passive motion 
Radiograph six w'eeks following injury show'ed good union of fractured scaphoid and 
fractured styloid The patient returned to w'ork m eiglit w'ceks following injury There 
W'ere full functional results in this case Patient’s delav in returning to work earlier 
than eight w'eeks w'as due to the fractured scaphoid 

290 



DISLOCATIONS OF SEMILUNAR CARPAL BONE 

Case II— While loading timber on a car, August 14, 1924, L M, colored male, 
age twenty-seven, miner, caught his right hand between two timbers, twisting his wrist 
and at the same time bending his wrist and hand back'vard The patient was seen by 
me on August 23, 1924, nine days following injury Examinations of the iigit wrist 
showed very marked swelling and tenderness with limited motion Radiograph showed 
dislocation of right semilunar bone Ether aiiiEsthetic was given on August 23, 1924, 
and the closed method used Reduction was successful The wrist was placed in 15 
degrees flexion and 20 degrees adduction and anterior and posterior splints applied 
Wrist brought to mid-flcxion and extension on third day Splints were entirely removed 
on the sixth day and hot baths, diathermy massage, radiant light and active and passive 



Fig 3 — Final results obtained in Case I L H , as regards flexion and extension of the injured wrist 

A F'exion B Extension 

motion were used daily The patient had excellent functional results, and he returned 
to work four weeks following the closed reduction 

Case III — On March 26, 1925, A P , xvhite male, age fifty, carpenter, stated that 
he fell off a scaffold about ten feet high, catching all his weight on his right hand while 
hand was in full extension Was seen by me on klarch 29, 1925 Radiographic examina- 
tion showed dislocation of the right semilumar carpal bone and fracture of sUloid 
process of tbe right ulna Pliysical examination showed right hand and wrist very 
swollen wnth marked tenderness and practically no flexion or extension m wrist Ether 
aiic-csthetic given March 29, 1923, and the closed method used Successful reduction 
w'as accomplished, posterior w^oodcn splints applied w'lth wrist m 20 degrees adduction 
and 15 degrees flexion Hand w'as placed in mid- flexion and extension at wrist on the 
fourth dai and hot bath w^as given to hand and wrist daily thereafter Wooden splints 
were removed entirely on the eighth day, and diathermy commenced dailj'^ Patient 
was allow'ed to graduallj use active and passive motion Was able to return to W'ork 
within five weeks fiom date of injuij Good functional results obtained 

SUMMARY 

1 All injured wrists should have careful physical and radiographic 
examinations 

2 Closed reduction should be attempted on all acute dislocations of 
semilunar carpal bones. 
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3 Great care should be excicised as icgaids too much tiauma in using the 
closed reduction 

4 Diatherni} , actnc and p.issive motion and hot baths should be com- 
menced as eai ly as possible 

N B — I am indebted to Dr G Walsh and Di I M Giavlce, Ront- 
genologist. Emi)lo\ees JIos])ital Fairfield, Alabama, for then able assistance 
in these cases 

niBLlOGRAPlIV 
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ARTERIOVENOUS FISTULA 
By Thomas Herbert Thomason, M D 

OF Fort Worth, Texas 

Arierjovenous aneurism, owing- to its spectacular pathology and compara- 
tively raie occurrence always excites moie than a passing inteiest The World 
War with its hitherto unprecedented incidence of vascular mjuiies afforded 
ample oppoitumty foi the study of the immediate and i emote developments 
arising fiom this paiticulai condition, and lecent liteiature has been enhanced 
by a numbei of excellent contributions to our knowledge of the subject 
Particular stiess has been laid on the effects of an aiteiiovenous fistula on 
the cardiovasculai system, which have been thoioughly studied experimentally 
and clinically by Reid, Matas, Holman and others The following case may 
lie of interest as illustiating paiticularly the leaction of the caidiovascular 
system to an aiteiiovenous fistula of long duiation 

Case — V B, a cattleman, aged twentj'-four, came to us m July, 1923, complammg 
of a persistent sore on his left leg of some two years’ duration His family history 
and personal history were entirely negative Ten years previously he had received a 
stab wound low down in his left thigh on the medial aspect There had been much 
bleeding at the time, but the wound had healed promptly and had given no trouble until 
two years ago At that time he was cut by barbed wire on the outer aspect of his left 
leg, sustaining a wound which persisted for two years, during which time he was able 
to do practically no work He had no other complaint 

The patient was a well-developed, muscular man, apparently in good physical con- 
dition There was a slight cyanosis of the face which amounted, apparently, to little 
more than a healthy flush One was immediately impressed with the unusual appearance 
of the left leg and thigh The left limb was definitely larger than the right The 
superficial veins and capillaries of the left leg were greatly engorged and the skin had 
a mottled cyanotic appearance, resembling that of extensive varicose veins On the outer 
surface of the leg, in the area of greatest discoloration, was a linear ulcerating wound 
This healed promptly after application of a pressure bandage On the inner aspect of the 
left thigh, in its lower third, was the small scar of a stab wound received ten years ago 
On palpation of the thigh a continuous thrill was felt which was most marked in the 
icgion of the scar and was perceptible from Poupart’s ligament down to the ankle 
It was reinforced and intensified with each heart beat Auscultation of the thigh revealed 
a loud, characteristic bruit— a “ continuous roaring sound like that of distant machinery 
or of d tram passing over a bridge” This could be heard well up in the abdomen 
There was marked pulsation of the femoral vessels on the left above the fistula Pres- 
sure over the scar resulted m cessation of the thrill and bruit The same effect was 
obtained from pressure over the femoral vessels below Poupart’s No pulsation could 
be made out m the left dorsalis pedis and posterior tibial arteries Pulsation m the 
superficial v'eins of the leg was not observ'ed There was no marked difference in the 
temperature of the two limbs The patient said they felt about the same 

While there were no cardiac symptoms in the historv the heart was greath enlarged 
The P M I was seen and felt m the fifth interspace cm from the midline The rela- 
tive cardiac dulness extended 10 cm to the left bv 5 cm to the right On auscultation 
the heart sounds were legulat and forceful Thete was a baicly perceptible systolic 
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murmur best hcaid at the base Aortic and pulmonic ‘■ecoiid sounds were liotli dimimsbed 
m mtensits Tlie lieart sounds were cxccptionallj clear m the fourth interspace on 
the right 

The pulse W'as regular m force and rlnthm, of good volume, rate 92, tension 
(brachial) 120/45 Branham’s bradv cardiac phenomenon was marked in this case 
When the fistula was so compressed as to cause complete cessation of the bruit, the 
pulse fell imniediateh to 72 ,md the di istolic pressure rose from 45 to 80 the systolic 
pressure reniainnig unchanged .it 120 

Spccuil Exaiiniiotiniit— A teleo-rontgenogram showed a conibined measurement of 



Tig I — Sketch of the fistula betucen the femoral artcrj and vein as seen at the operation 


171/2 cm, v'erif3nig previous observations on the heart At a later date the above pulse 
and blood-pressure observations were v'ciificd vvath the following results 
Blood-pressure prior to occlusion of fisliila, 12S/66 
Pulse prior to occlusion of fistula 92 
Blood-pressure after occlusion of fistula, 128/92 
Pulse after occlusion of fistul i, 60 

It was apparent from these rc.idings that occlusion of the fistula lowered the pulse- 
rate 32 beats while at the same time it elevated the di istohc pressure some 26 milhinetres 
The systolic pressure showed no V'ariation 

The follovvang test was made to asccitain the efliciencv' of the coll.itcral circulation 
The fistula was occluded bj^ compression until thrill and bruit h id ceased An Esmarch 
bandage was then applied from the toes to the knee ind left m place ten minutes It 
was then remov^ed, and it was noticed that the hjpera.nnc w'av'e of leturning blood 
advanced rapidly downward into the foot and toes, showing the presence of adequate 
collateral channels It is obv lous that this observation w'as verv comforting to the sur- 
geon, who IS always confronted m these cases with the possibility of gangrene of the 
parts distal to the fistula 

Laboratorv examinations were essentiall> negative Red blood-cells numbered 
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4,290,000, leucocytes, 10,300, and the haemoglobin was 90 per cent The untie was 

Opciation— On February 7, 1924, opeiation was performed by Di F C Beall under 
local anaesthesia No tourniquet was used With the knee and thigh slightly flexed 
incision was made over the lateral border of the sartonus muscle, which was expired 
and retracted The medial cutaneous nerve of the thigh was seen beneath it The 
fascia overlying Hunter’s Canal was incised, exposing the femoral artery and vein and 
the saphenous nerve lying iti the adductor canal In the low^er end of the canal a tense 
rounded sac was seen, 111 size slightly smaller than the distal phalanx of the thumb, 
w'hich protruded from tlie wall of the femoral vein medial to the saphenous nerve, which 
was densely adherent thereto Just proximal to this sac the artety and vein were joined 
together, the vein passing around medial and supeificial to the aiteiys wdiich ducked aw’ay 
inw'ard tow'ard the popliteal region (Fig i) It w'as noted with interest that the proxi- 
mal artery w'as not as large as w'e expected to find it. being only about three-eighths of 
an inch in diameter The distal artery w^as about half as big 

The femoral artery w'as now occluded above the fistula wuth apparently little effect 
on the thrill or the sac, which still remained tense Inspection of the lower leg after 
this manoeuvre revealed the circulation unimpaired Both afferent and efferent veins 
were now occluded and the sac became very tense due to blood entering it through the 
distal arterj' — again assuring us of adequate collaterals 

All four radicals w^erc now' ligated w'lth linen, and the fistula was excised ^ The 
femoral artery w'as increased in diameter by a half, and the pulse wdiich had been 92 
fell immediately to 40 The circulation in the leg remained good Examination of the 
excised fistula show'ed the arteiy and vein tightlv glued together with a slit-hke communi- 
cation in cross-section about the size of an ordinary lead pencil 

The followung observations w'cre made on the pulse and blood-pressure after 
operation 

(1) Immediately after operation Pulse 56, regular, blood-pressure, 142/90 

(2) Second day a m Pulse 68, regular . blood-pressure, 150/80 

(3) Third day, A jr Pulse 68, regular, blood-pressure, 135/80 

(4) Third day, p m Pulse 78, regular , blood-pressure, 128/88 

Reco\eiy in the hospital was uneventful, except for a slight w'ound infection, w'hich 
cleared up rapidly On the second day after operation a good pulsation w'as made out 
ill the posterior tibial arterj' (none had been detected prior to operation) but none 111 
the dorsalis pedis The patient w'as dischaiged at the end of the second w'cek m good 
condition When seen on Februarj' 23, he was still doing w'cll His pulse was regular, 
about 80 There was no sw'elling in the leg, wdneh had lost its cyanotic appearance and 
appeared even smaller than the right leg, w'hereas before operation it had been larger 

On February 29 he looked badly and had evidently lost some weight During the 
week previous he had been easily tired, though doing no w'ork, and had not felt well 
Examination revealed a pulse exceedingly irregular both in rate and force of the beats 
There w'ere manj extrasvstoles with a pulse deficit of about 40 The pulse could not be 
counted with accuracy, but was well over 100 per minute at the apex The blood- 

pressure was 112/65 Evidently we w'eie dealing with a greatly disturbed car- 
diac meclianism 


The patient was sent to the hospital, where after a course of rest and digitalis 
lib arrhythmia disappeared When discharged on March 13, Ins pulse w'as 100 and 
quite regular, his blood-pressure w'as 108/70 He felt well and seemed much improved 
There was no swe ling m the left leg A note from his physician dated August 12, 
lit . '^'«od-pressure 115/70 and Ins pulse 80 to 92, full and regular He 

r patient does general ranch work, aroid.ng heavy lifting and “extra-hard 
roncho-bustmg and is to all appearances a normal man 
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Coimnciil — In <i disaission of the ])iecccling‘ t.isc scvcial fcatines aic 
(voithy of note These aie, biicfl}', (r) Bianli.im s bi .id} cardiac pbenonienon 
and associated blood piessuie v.iiiations, (2) 'I be jiresence of marked cardiac 
b}pcitiopby and dilat.ilion mtlionl olbci symptoms of decompensation, (3) 
d be lelatively slii^bt dil.itation of the pioxnnal arteiy, (4) be well developed 
collateial ciiciilation, and (t) '1 be unusual and leinaikable caidiac bcbavioi 
follownifr opeiation 

The bebavioi of the jiulse m this p.itient is typical of the pbenonienon 
lust obsened m 1S90 In Bianbam. a Gcoigia suigeon, and named .iccordingly 
Hianbam’s biadycaidiac jibenomenon '1 hese obsei \.itions weie m.ade before 
Ibc d<a}s of accuiate blood iiiessuie estimation ,ind concerned only van.ations 
111 the pulse rate Latei it nas found that these pulse vaiiations were accom- 
])amcd In coincident cb.ingcs in the gcucial blood piessuic In this case it 
was observed that when the fistul.i nas completeh closed by external piessure 
the pulse late fell immediatelv fiom 92 to 60. while the diastolic pressure 
lose fiom 69 to 92 Inteiestmg’ to i elate, the snsIoIic piessuie lemained 
pi.ictic.illy at 128 

Holman in the Jidinr^ of Smqciv, Jul', 1923. jiiesented a somewhat 
similar case of jiopbteal artei io\cnous fistula of twenh-fivc ^ ears’ duration 
with marked cardiovasculai cb.mges He found that “closure of the fistula 
by simple compiession caused <i momentan mciease m geneial blood piessure 
fiom 1 18, 66 to 160/90 with a lapid subsidence to 126/88, where it remained 
until the bstula was again opened ’’J hen it fell jnecipitatcly to 96/48 nitb a 
lapid lecoveiy to 116/66 Pulse -vaiiations accompanied these changes, a 
jnilse of 76 diopping to 38 when the fistula -was closed, nitb recovciy to 80 
vvdien the fistula was opened ’’ 

In tb.it and in subsequent conti ibutions to tbe subject Holman has woikcd 
out tboiougbl} tbe pbjsiology of this phenomenon He has shown that per- 
ha])s the most impoitant leadjustmeiit followmig the pioduction of <in aiteiio- 
venous fistula is an ineiease m the total blood volume which is piopoitional 
to the si/e and duiation of the fistula Qosuie of the fistula by compression 
01 excision lestoies the noimal vasculai mechanism — except foi this iiici cased 
blood volume, and is follow^ed immediately by an attempt on the ji.iit of the 
heait to readjust itself to the new situation This leaction, as we see it here 
illustiated, is Bianham’s sign Failuic of the heart to leact thus — i r , absence 
of Bianham’s sign — may be sign of a gieatly w'cakened myocaiduim and 
therefoic of bad piognostic imjioit 

A veiy mtciesting finding m tins c.ise w'.as tbe maiked enlaigement of the 
heait which was leadily appaient clinically and stiikingl}'^ shown 111 the teleo- 
lontgenogiam Clinically, theic was definite piepondeiancc of the right 
heart The X-iay levealed a legulai “ coi bovis ’’ with a combined diameter 
of 17 3 cm I-Iolman’s c<isc show'cd a similai enlaigement wnth a combined 
diametei of 15 8 cm "Hiat this is by no means the lule is showm by the fact 
that in the 447 lecoided cases studied by Callandei only 16 showed caidiac 
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dilatation and hypeitiophy accompanied occasionally by auiicular fibrillation 
and myocardial decompensation Intel esting to . elate, our patient complained 
of no symptoms of decompensation, and after his leg lilcel yielded to pressuie 
bandaging, was able to do a days work up to the time of opeiation Ihe fact 
that he had a large heait which would eventually fail undei its increasing 

bill den, foiined the main indication foi operation 

That this enlaigement of the heait is caused by both dilatation and hypei- 
trophy IS a leasonable assumption and has been demonstiated by Holman in 
experiments on dogs He found that aftei an ai tei lovenous fistula had been 
established and allowed to peisist for a certain length of time, theie occuiied 
111 addition to the maiked cardiac dilatation a definite mciease m the weight 
of the heart, which he concluded must be hypei trophy 

The reason foi this hypei tioplty is inci eased woik imposed on the heait 
somewhat as follows In the piesence of a fistula theie is a maiked fall in 
artel lal pressuie due to the leak in the arteiial system, which is likewise the 
cause of a tremendous inciease of piessuie in the vena cava In oidei to 
maintain sufficient piessure in the aiteiies to sustain life, the heait must put 
foith 111 a given time a greatly inci eased volume of blood In addition to this 
it is whipped up from behind, so to speak, and made to beat fastei by the 
onrush of blood into the right auricle "With the inci eased blood volume it 
dilates promptly and in due time hypei trophy natuially ensues 

Of the 447 cases of aiteiiovenous fistula studied by Callandei a lathei 
small percentage, 127 pei cent, showed proximal dilatation of the aitery 
It is intei esting to note that our case showed little enlaigement of the aiteiy 
above the fistula — far less than we expected to find consideimg the leniote- 
ness of the initial injury A discussion of this case would be incomplete with- 
out a consideiation of the cause of this phenomenon Holman gives us a 
veiy thoiough and concise explanation in the following “ An explanation 
of the pioximal dilatation of the arteiy and vein is found by reverting again 
to our conception that the mtioduction of a fistula into the cii dilation lesults 


in establishing two systems of circulating blood wheie only one existed before, 
namely A, heait-aiteiy-capillaiy bed-vein, and B, heart-arteiy-fistula-vein 
It is obvious that the volume of blood that is shoi t-circuited through system B 
depends on the size of the fistula, the chaiactei of the opening, and the absence 
of any venous obstiuction proximal to the fistula If the fistula is laige 
enough, the entne volume of blood flowing into the artery pioximal to the 
fistula will be diveited thiough the opening If the fistulous opening is 
laiger in ci oss-section than the artery, and if theie is no venous obstiuction 
proximal to the fistula, the only curb to the amount of blood that will flow 
nough the fistula is, first, the limited distensibihty of the arterial wall leading 
o It, and, second, the lesistance to expansion of the artery offered by the 
tissues and stiuctures suiioundmg the vessel The artery, however is an 

As r result”'^ the suvroundmg stiuctures a.e non-„g,d, comp.ess.ble hssues 
As a result, .es, stance to d.stens,b,I.ty .s m fact small, and, obey.ng the 
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maxim that flowing walci seeks the jiath of least resistance, a larger and 
laigei volume of hloocl mil find its wav into the ressel and through the fis- 
tulous opening, thus pioducmg by the foice of the column of blood directed 
toward the fistula, a gradual distention and dilatation of the feeding artery 
and recen mg vein T his distention i csjionds slowl} but certain!} to the increas- 
ing blood rolume flow, until a point is finall}’- leacbed vheie the combined 
lesistance to the blood flow offeicd bv the fistulous o])ening itself, plus the 
limited distcnsibility of the Aessel wall to a fuithci dilatation of the vessel, 
equals the lesistance to the blood flow' offeicd b\ the capillary bed in the 
system A When this equali/.ition of lesistances is teached, the tw'O s} stems 
aie m equilibiium, the \olunie of blood flow’ing through the fistula wall no 
longei inciease, and theiefoie the total Aolunic wall also lemain constant It 
IS 111} belief that when this cquilibnum is i cached, no further dilatation of 
the ressels and heait can oi wall occui 'I bis dilatation is accomplished against 
the lesistance to expansion offeied In the rcsscl itself, and by the resistance 
oflcied In the suiioundmg tissues It is, theiefoie, of necessity a slowdy 
IMogiessne piocess, and all wiitcis haAC emphasi/ed the long duiation of the 
fistula as a piomment feature of the vessel and licait changes, when in reality 
the most impoitant factoi is the si/c of the fistula and the absence of any 
obstiuction in the rein jnoximal to the fistula Duiation of the fistula is 
obMously not the leason foi the dilatfition. but in the presence of a large fistula 
It has a distinct beai ing on the extent of the dilatation ” 

Fiom the above it is appaicnt that the minor degicc of dilatation of the 
pioximal aiteiv in this case was clue to the fact that the size of the fistulous 
opening w'as no gieatei, but piobabh less than the aiea of the artery m 
cross-section It will be lemembeicd that the leak was about the diameter 
of a common lead pencil The facts in oui case tend, then, to verify 
Holman’s statement 

A fouith featuie to be noted in this c.isc was the rei\ efficient collateral 
cii dilation wdiich made possible ligation of all foui ladicals and excision of 
the fistula The impiovement m the ciiculation of the leg w'as piompt and 
lemaikable, and the customaiy bugaboo of gangrene tioubled us not at all 
The patient would have had an uneventful lecoveiy but for the appearance of 
a complication wdnch may be consideied as a fifth outstanding feature of 
this case 

It will be noted that observations on the pulse and blood piessuie aftci 
opeiation show'ed a maiked increase in both s}Stolic and diastolic piessures 
wuth a coi lesponding slowung of the pulse By the thud day the systolic 
blood piessuie had letuined to its pie-opeiative level The diastolic leading 
lemamed at a noimal bguie, So and the pulse came up to 72 and w'as regular 
On Februaiy 23 aftei being up and about the patient continued to be m excel- 
lent shape Five days latei w'e w'eie lathei amazed to see him pale and w'e?k 
and sufteiing from shortness of bieath His pulse w'as definitely that of 
aunculai fibi illation The blood piessure had fallen to 112/65 Aftei a peiiod 
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ot .est and appropiiate medication lie inipioved, and six months latei shoued 
no effects of myocardial disease 

Although auiiculai fibiiliation m an ovei burdened heart has been noted 
occasionally m these cases pnor to opeiation, I find to mention of its occur- 
rence aftei repair of the fistula, as is so stiikmgly shown in oui patient Matas 
mentions a temporal y post-opeiative tachycaiclia which came on immediatel} 
after repair of the fistula in three cases of femoial aiteiiovenous aneuiism. 
and subsided m a few hours In one of these the pulse lose suddenly from 
no to 200 beats per minute He gives no leason foi this other than the 
disturbed balance of the cii dilation bi ought about by closuie of the fistula 
Holman has obseived clinically and pioved expeiimentally that one of 
the mam adjustments following the foimation of an aiteiiovenous fistula is 
a definite, though gradual increase in the total blood Aolume It is to this 
increase in the fluid content of the blood that he asciibes Bianham’s pheno- 
menon and the heightened blood piessiue which giadually leturns to noimal 
after excision of the fistula He was able to demonstiate on the dog both 
the met ease and, after the lepan of the fistula, the giadual deciease m the 
total blood volume 

It IS conceivable that in oui patient the sudden changing, by excision of 
the fistula, of the habits and routine, as it rveie, of the heait for ten yeais past, 


might entail an abrupt and veiy consideiable leadjustment of that oigan to 
the new conditions Immediately on closuie of the fistula it was noted that 
the pulse diopped to 40 and that the femoial aiteiy mci eased m size by one- 
half At this time theie was piobably also a tempoiary dilatation of the heart, 
sufficient to cause definite damage to the myocaidiiim This damage was not 
sufficient to make any diffeience while the patient lemamed in the hospital m 
bed, but when moie activity was undei taken the still damaged myocaidium 
was manifested by signs of decompensation The giadual lecoveiy also sug- 
gests this possibility The inci eased blood volume above mentioned, though 
a factor in causing the myocardial injury, was probably gone on the thud day 
when the blood-piessuie letuined to normal 


A case of arteriovenous fistula of the femoial aiteiy and vein is pre- 
sented. showing ^ 

(1) Bianhams sign and associated blood-pi essure vaiiations, due to an 
inciease in blood volume caused by the fistula 

(2) Cardiac dilatation and hypertrophy—the result of incieased volume 
flow thioiigh the heait incident to the production of the fistula 

fief dilatation oi the pioximal aiterj— due to the small size of the 

fistulous opening as coinpaied to the cross-section of the aitery 

of thtfistah'''"'' following formation 
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(5) Unusual occuricnce of auncular fibrillation three weeks after opera- 
tion, asciibed to failuie of the heait following damage to the myocardium at 
the time of repair of the fistula 
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TRANSACTIONS 


OF THE 


PHILADELPHIA ACADEMY OF SURGERY 

Stated Mechug Held April 6^ igsg 

Du Edward B Hoocr, the Piesideiit, in the Chan 

mniET PR-RFORATING VENTRICLE OF HEART AND MIGRATING B\ 
mf OF ARTERIAL CIRCULATION TO SUPERFICIAL 
FEMORAL ARTERY 

Du Tohn H Topson presented a coloied man, aged thnty-nme yeais, 
who was admitted to the Polyclinic Hospital, August 28. 1924, on account of 
a gunshot wound of the chest just leceived at close range He was a large, 
well-developed and well-nourished man in a model ate state of shock I here 
was a gunshot wound of the left thoiax, the bullet entering at the thud inter- 
space, about one and one-half inches from the midline of the sternum No 
point of exit could be found Theie was a slight sanguinous dischaige from 
the wound Respirations weie dyspnceic in charactei PIis lungs levealed 
nothing abnormal The heart late was somewhat increased but was legulai 
The cardiac sounds weie distinct No murmuis were heard There was no 
evidence of hypertiophy The abdomen and extiemities w'eie giossly nega- 
tive He complained of some pam m the light leg Wassermann utis negatne 
Uiine was negative 

He was given treatment for shock and then placed m Fowler's position 
with enough morphia to insuie rest A lontgenogiam was taken in an 
endeavoi to localize the bullet, but no signs of foieign body m the left chest 
could be detected There was a densitv, thioughout the whole left chest 
about the consistency of the hvei, which suggested fluid The tempeiatuie 
was 1032, pulse 120, lespiiation 40 Theie was slight cough but no bloody 
expectoration Aspiration of the left pleural cavity on tno occasions lesulted 
m a chy tap A re-iay of his chest on Septembei 5, again failed to demon- 
strate any evidence of foreign body The opacity in the left chest, lesembhng 
fluid was still piesent As the patient complained of pain m the right lowe\ 
leg, an X-iay was taken of the right tibia and fibula This was 
lepoited negative 

Furthei 1 ontgenographic study on October ro disclosed manv fibious 
adhesions m the left chest These were thought to be due to old exudate 
01 blood, which had been absoibed There was an adhesion of the left 
f 1 M detected The patient was ti ansf ei 1 ed to 

?i Octobei 13, foi further study His tempeiatuie 

arfnflnr XT '' a a ^ontgenogi am taken on December 2 was lepoited 

as follows No evidence of effusion at this date Still abnormal widening 

mid regmif " detected at right thigh, internal 

m ti?e”i ivhuWb m ’tbf , localized by fiuoi oscope It was situated 

of he f mw ^ on the inside 

f !i ? ^ symptoms had practicallv dwappeared 

1 temperature, which was apparently due to a 

celluhta and abscess of the r.ght leg, on the outer s.de, abom the mddfe tted 
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Theie was an absence of jnilsation in llie light ])oplileal and anterior and 
postenoi tihial aitenes Iheie was no swelling oi other e\idence of defectne 
cn dilation in the limh except this absence of imlsation in the arteries 

A leview of the histoiv and stndv of the X-tacs, and of the fluorostopic 
findings appaienth show that the hnllct of 38 calibre, had entered the pre- 
coidial legion, had peifoiatcd the jiencaidiiim and entered, either the aoifa, 
which was most jiiohahle fioin the situation of (he wound, or the upper 
poition of the left Acntiicle and was swept at once into (he arterial circu- 
lation. finalh lodging in and jilugging the right superficial femoral arter\ 
in the uppci poition of IJuntei’s canal 

The collatcial dunlation had taken care of the nutrition of the limb 
below Fuithei study of the X-ia\ plates, along with the histor\ led to tlw 
belief that the shadow m the left chest nas due to a large heinoirhage into the 
peiRaidium although this has not been vciified h\ lepcated careful examina- 
tions hv the ])h\sicians who sau him m consultation at the Poh clinic Hospital 
Aspnation of (he light louei leg shoned the jircscnce of pus and a free 
incision was made m (he outei side, middle thud, and a considerable collection 
evacuated beneath the deep fascia and dissecting bctw'een the extensor muscles 
Dakin’s tubes w'eie mseited tw’o dacs latci and active dakini/ation of the 
wmund w'as begun Theie w'as rapid impiocement and the patient was dis- 
charged on Xo^embei 4 wuth instructions to leport to the dispensary for 
daily diessmgs On No\embei 12, he had some pain in the line of incision 
The wmund wxas incised and a f|iian(it\ of pus was c\acnalcd He was read- 
mitted to the hospital on Xo\emhci 13 foi a more complete incision of the 
infected leg ITis tempeiatuie at the time of re-admission. w'as 90 pulse 
no. lespnations 24 An incision and diamage of the abscess w'as made on 
Nocembei 17 and the wound w'as again actnelv dakini/ed remperature 
lemained slightly elevated until December 14 when it losc to to 2 ° Aspira- 
tion levealed the jnesence of a pus pocket m the same legion This w'as 
incised and drained on Decembei 19 

Incision and diamage of jnis pockets weie again made on Tanuarc 21 and 
Tanuaiy 31 1923 The pulsation m the -vessels rctuined seceral w'eeks after 
his tiansfei to the Medico-Clni uigical Hospital He has been verv ill from 
time to time fiom relajising infection of tbe leg cultuies fiom wdnch showed 
non-haemolvtic stieptococci At no time has there been any local reaction at 
tbe site of the bullet and foi this reason, no attempt to icmoce it w^as 
considered indicated It is quite possible, how'Ccei that the infection travelled 
downwaid fiom the site of the bullet, as theie was absolutelv no poital of 
entiy elsewdieie as detei mined by lepeated, exbaustne examinations by Doc- 
tois Rothschild and Fan ell 

Examples of the entiance of foieign bodies bullets or shell fragments into 
the circulation wdnie raie, have been noted wnth inci easing fieauenc} since 
the introduction of the X-rav and especiall) since the last w^at Matas in his 
article on Militaiv Surgery of the Vascular Sc stem colume vii Keen's 
Sinaety gives a highly mteiestmg resume of the subject 
The cases may be divided into twm general classes 

I Those m which the foreign body enters the left heart and is carried 
through the aorta into the smaller arteries, being aiiested at a point, wdiere the 
lumen of the arterj^ becomes too small to permit furthei passage 

Matas refers to six cases of this type, the oldest one reported in 1837 

II Cases m which the foreign body enteis a vein and progi esses from the 
periphery to the right heait Reaching the amides it may remain there, or 
progress further through the pulmonary aitery to the lung, or it mav pursue 
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nary artery and travel against the current tnto the right heart 

ACUTE DILATATION OF THE STOMACH AND TETANOID CONVULSIONS 
FOLLOWING OPERATION FOR HERNIA 

Dr John H Jopson presented a man, aged thiity-seven, who was admitted 
to the Medico-Chi Hospital, Februaiy i, 1925, for opeiation for a laige right 
scrotal hernia He was a well-nounshed, rathei stockily built man 

Opeiation was pei formed by Doctoi Jopson, bebruary 2 and a complete, 
indirect, inguinal hernia was found with the majoi portion of the small intes- 
tine in the sac Radical cure was elfected by the Stetten modification of the 


Bassini method , , 1 r < 

The patient reacted well fiom the anesthesia and slept the gieatei par 

of the day, vomiting once that evening He had a faiily good night but was 
nauseated and vomiting the following moining femperature was 1002, 
pulse no, lespiiation 28 Gastiic lavage was administered, but the vomiting 
continued and a Jutte tube was inserted thiough tbe nostril into the stomach 
and fixed in place with adhesive foi constant diainage The material obtained 
from the stomach consisted of dark biowm, gianular appealing fluid The 
abdomen w'as somewhat distended and hiccoughing occuired at short inter- 
vals Twenty-five minims of ether weie given intiamuscularly for the 
hiccoughs The Jutte tube continued to diain this dark blown mateiial, but as 
the fluid became clear, the tube was lemoved fiom the stomach One thou- 


sand cc of noimal saline solution were given pei hypodeimoch^sis 

Vomiting again occurred and the tube was le-inseited into the stomach 
Hiccoughing still continued and the abdomen lemamed somewhat distended 
Asafsetida enemas were given to lelieve this condition and w^eie effectual The 
fouith day after operation, the patient’s condition was decidedly worse He 
became delirious, cried out at intervals and began to have convulsive seizuies 
accompanied by cyanosis and unconsciousness These convulsions occurred 
at three-minute intervals and began as follows The eyes would loll upwards 
and the pupils became dilated and would not react to light Twotchmg started 
about the mouth, extending over the face, and the aims weie raised and held 
up m tonic contractions The hands were flexed at the wiists, liut the typical 
tetanoid position was not observed The respirations w^ere lapid at first, and 
then held for ten to fifteen seconds m full inspuation Neaily all of the 
body muscles appeared to be affected , the abdominal muscles became taut and 
the head rvas slightly extended The leg and thigh muscles appeared to be 
only slightly affected 


The patient was extremely cyanosed with each attack and the fingers and 
hands remained somewhat C3'’anotic following each seizure Oxvo'en inhala 
tions were given, with the idea of combating the extreme cyanosis and 
appeared to have a decided effect m eheckmg the convulsions WhL the 
mhala 10ns were stopped, the convulsions would recur, and in consequence 

stiam^lU«"t '"'d lieW there with 

stiap His temperatuie was toi, puhe 120, respnation 24 

SB per cfnt , and CO 
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the blood chloncles was not made Glucose solution was given per rectum 
but was expelled The sixth day following operation, the patient began to 
iinpiove and retained small amounts of nourishment given by mouth Two 
thousand c c of noimal saline weic given per hypodermochsis 

Convulsions again began to recur, coincident with the supply in the 
oxygen tank lunning out, but when the oxygen inhalations weie renewed, 
the convulsions again ceased Theie was incontinence of urine and fieces The 
oxygen tube was iemo\cd on the seventh daj , but the patient continued to 
have slight convulsions until the twelfth da) following operation Hiccough- 
ing also occiiiied at intervals up to this time During the course of his treat- 
ment he was given 8000 c c of normal saline solution jier hypodermoclysis , 
also calcium chloride, ten giains intra\cnoiisl) for three doses 

A leview of the histoiv and s\mptoms in this case suggests that it 
IS an example of the gioup of cases which are at piesent designated as cases 
of alkalosis It coi responds in man) respects to those which have been 
lepoitei rather frequently in the recent hteiatuie under this name 

The sequence was as follows A vciy large hernia which was reduced with 
consideiable difficulty because of the many coils of small intestine in the sac, 
acute dilatation of the stomach wdiich lequired prolonged drainage, general- 
ized convulsions, but wdneh w'cre not particulaih of the tetany type, accom- 
panied by delirium, loss of consciousness and marked cyanosis, a high 
bicaibonate CO_ content of the blood plasma 

This condition has been attnbuted b) some to rapid extraction of the 
HCl from the econoiu) thiough the gastric juice It, perhaps, furnishes a 
w'aining against the too prolonged use of the Jutte tube in cases of acute dila- 
tation of the stomach, in intestinal obstiuction and peritonitis We haye used 
the Jutte tube eery frequentl) and haye been enthusiastic oyer the results 
obtained in the class of cases mentioned We haye also noted in one or two 
other cases, wdiat w^e thought w'cre slight unfayorable symptoms from the ver\ 
thoioLigh drainage wduch it aflfoids These might ha\e been due to delndra- 
tion We haye neyei seen such symptoms approach the danger line before 
It has been stated in recent liteiatuie that a ketonurea w'as obseryed in 
certain tetanoid conditions, ascribed to an alkalosis, because of the high 
bicarbonate CO„ content of the blood plasma Tins should emphasize the 
necessity of a thorough study of the blood chemistry, particularly w’lth refer- 
ence to the bicarbonate CO„ content, in these cases, as the condition nla^ 
otherwise be considered an acidosis and the wrong treatment instituted 

OPEN OPER\TION IN \N ‘\DULT FOR IRREDUCIBLE FRACTURE- 
DISLOCATION OF THE HIP 

Dr John H Jopson desenbed the history of a man, aged fift)-two, who 
was brought into the Polyclinic Hospital. Noyeinbei ii, 1924 w'lth a history 
of haying been injuied in a street car accident While getting off a street car 
the car started, befoie he had alighted, throwing him to the ground and 
dragging him across the street When admitted he was m a state of shock 
Pits head and neck were negative except for a slight laceration of the nose A 
few wheezing rales w’^ere heard on inspiration ovei both lungs There was no 
cardiac enlargement and no muimurs were heard His left leg showed limi- 
tation of motion at the left hip The thigh was adducted and internally 
rotated and theie was about 2)4 inches of shortening There was consider- 
able swelling and ecchymosis about the hip and thigh The right leg 
w^as normal 

A lontgenogiam showed the left femoral head dislocated upwards, and 
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apparently backwards There also seem to be small fragments of bone pres- 
ent which may be due to fracture The neck seems noimal 

Reduction was then attempted by Doctoi Rothschild iindei ether anaes- 
thesia, but was unsuccessful, and a Buck s extension was temporal ily applied 

with sixteen pounds of traction 

Reduction was again attempted by Doctoi s W'lllaid and Rothschild on 
December 2, but was unsuccessful Rontgenographic examination at this 
time, showed that the head of the femur was displaced upward and posteriorly 
from the acetabular cavity, and that theie was a fragment of bone, probably 


from the head, m the acetabular area 

December 7, he was transfeired to the Medico-Chi Hospital, where reduc- 
tion under anaesthesia was again attempted by Doctor Jopson but without 
success Twenty pounds of traction with Buck’s extension was then main- 
tained until Decembei 23, when open operation was performed by Doctors 
Jopson, Willard and Rothschild The anteiior aspect of the capsule was 
exposed by a sub-peiiosteal elevation of the glutei muscles The capsule was 
opened by an anterior, external vertical incision and thiee fragments of bone, 
broken from the head, were removed Two of the fragments were about 
2 cm in diameter and were lying comparatively fiee and covered by cartilage 
The third fragment, about 4x234 cm in diametei, was included in the cap- 
sule The rectus tendon was divided to facilitate exposure and reduction 
The head of the bone was further exposed by retraction of the glutei Doctor 
Willard then manipulated by the Bigelow method, with Doctor jopson directly 
manipulating the head with skids Two other assistants made forward pres- 
sure over the trochanter The upper undivided fragment of capsule acted 
as a hamstring and had to be cut 

The head was brought to the posterior edge of the acetabulum by adduc- 
tion and flexion and upward traction on the knee The edge of the acetabu- 
lum resisted re-position until further downward ti action on the leg and 
further forward pressure on the trochanter, caused the head to slip into the 
acetabulum Three or four small vessels were tied and the capsule was 
sutured with interrupted chromic catgut stitches The large wound was 
approximated with buried catgut and superficial sutures of silkworm gut 
A large, fenestrated, split rubber tube was placed in the posterior part of the 
wound for drainage and a long padded board splint was applied to the trunk 
and leg 


The operation was well borne There was model ate shock and camphor 
and strychnia were given for stimulation The patient reacted well from the 
operation and from anaesthesia On the following day his condition was good 
1 here was a slight discharge of sero-sangumous fluid from the incision The 
drainage tube was removed on the sixth day Sutures were removed on the 
eighth The patient had no further pam in the hip and a re-X-ray showed 
perfect reduction Extension was maintained for three weeks, reducing the 
weight gradually He began to complain of seveie pain in the posterior part 
ot^the left knee on the twelfth day This condition was believed to be due to 
a splint arthiitis” The board splint was removed and a Thomas splint 

Af fo 

permit exercise of the knee 


The patient was foiced out of bed on the foity-first day (it was difficult 
0 secure his cooperation) and massage treatment was instituted At the 
present time he is able to be about on crutches He has some cedema of th^ 
leg and foot, M .s lessemng and the knee mot.o„ ,s sWh Zrov.lg 
Theie ,s a slight ulceration of the heel Hip motion is fairly good ^ ® 
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Dr Deforest P Willard remarked that the incision used in this case 
IS one suggested by Di j\I N Smith-Petei sen, of T 3 oston, and is known by 
his name It is used almost routineh in orthopiedic surgery for exposure 
of the hip-joint It consists of a icveised L-shaped incision beginning at the 
level of the lower bolder of the hip-joint, extending upwaids along the outer 
edge of the lectus muscles to the anterior superior spine, then backwards for 
about foul or five inches just below the iliac crest lensoi fascia femons 
and gluteal muscles are lesected backwaids and downwaids sub-periosteall} 
until the acetabular cavity is i cached The capsule can be opened either In 
incision along the neck of the femui oi along the edge of the acetabulum 
This incision gnes excellent cx])osuie to the hip-joint, and in such a case as 
that piesented by Doctor Jopson, it is the onlv tvpe thiough which results 
could be obtained 

Doc 1 OR Jopso^ added that the lesult in this case still leaves much to be 
desired The man is not young and the\ hesitated befoie lesorting to the 
open method but felt it was justified In his condition as he was hopelessh 
cuppled It was kugeh clue to the wisdom and assistance of Doctor Willard 
that the opeiation was carried thiough and the i eduction obtained It took 
the combined efforts of four suigeons to lift the head o\er the posterior por- 
tion of the acetabulum The exposure was ample It has been dilhcult to 
get the cooperation of this patient and he is cer\ easily discouraged, so much 
so that at times it has seemed as if we w'eie making progiess backw’ard rather 
than forwaicl In describing the motion in the joint as fan, it is meant that 
It w^as about 20 per cent He is still in the hospital, and under tieatment 
bv massage, etc 

Dr a P C Asiihursi said that a good many cears ago he assisted 
Doctor Harte at the Orlhopsedic Hospital in opeiating on a patient of this 
tyjie Doctoi Haite excised the head of the femui and though this seemed 
lathei radical treatment, the lesult was extiemeK satisfactoiy The patient 
was above fifty yeais ot age, he seemed free motion, without jiain, though 
of course with limp The man returned to woik duel now is living on a 
ranch, he has been able to iicle hoiseback and do just w'hat he w^ants to for 
the last fifteen or eighteen years Excision of the hip is a compaiatively easv 
operation and it seems to have ceitain advantages, especially in elderly 
patients over ojien 1 eduction of the dislocation, wducli may gi\e a veiy pio- 
longed convalescence, and leave the patient wnth a stiff and painful joint 

PERSISTENT FECAL FISTULA TREATED BY ILEO-C^CAL RESECTION 

AND ILEO-COLOSTOMY 

Dr John H Jopson presented a man, aged fortj'-six, who was admitted 
to the Medico-Chirurgical Hospital, Februaiy 9, 1925, foi study and possible 
operation for a fecal fistula Pievious to an attack of appendicitis in 1905. 
he had always been unusually healthy Since that date he had had thirteen 
operations, the fiist two foi suppurative appendicitis and the remainder for 
fecal fistula 

At the time of his original operation for an acute appendicitis, a few days 
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PERSISTENT FECAL FISTULA 
late. h.s abdo..e„ wa-opened to — 

d;’?rwTny;rs%or^ad..Sls"^^0^^ aga..t followed for .nas.o^al 

hrrn.ra.rd teal fistula Tlus operat.ou was unsuccessful and he 1 .™ a t^- 
Stage opeiation performed m Rochester, Minnesota, for tie c i 
an! fiila The following yeai, he had a lecunence of 1 ern ^with 
strangulation and was again operated, hut had a recurrence of Jfstula 
Two years later he had a further opeiation for adhesions, wi g 
results, and his fistula closed foi about two yeais Three years 
a lecurrence of the hernia, with strangulation, and he was re-opera e 
days after this opeiation, the wound broke down, with reformation of the 
fistula The wound remained open for seventeen weeks, when an attempt at 
closure was made Shortly afterwards, he noticed an opening m the incision, 
through which gas and faeces escaped Four months ago, there was a pro- 
lapse of the bowel through the fistulous opening and this occurs constantly 
The patient stated that when he was able to keep the bowel in the abdo- 
men, he passed fasces through the lectum, but when the bowel protruded, all 
of his faeces passed through the fistula His abdomen was rather obese and 
showed an operation scar, extending diagonally (about 30 ) from the 
pelvis to the costal margin, spreading to a width of two inches over 
McBuiney’s point 

At the widest portion of the scar, there was an opening lined with mucous 
membrane, about i cm in diametei, thiough which the bowel prolapsed for 
about three inches The length of the prolapsed gut sometimes was con- 
siderably greater Fasces exuded through the opening 

Serial rontgenographic films made of the colon, outlined with barium, at 
the IS and 24 hours in succession, revealed no X-iay evidence of fistula 
extending between any portion of the bowel, with special reference to the 
pelvic colon, nor into the peritoneal cavity The caecum was fairly, freely 
movable The fistula was approximately 4 cm aboAe the Ctccal tip An 
opaque enema confirmed the above observation This examination was made 
to determine whether any shoi t-circuiting 01 resecting operations had been 
pi eviously performed 

In a following study, barium was injected immediately thiough the fistula 
and, apparently, communication was directly into the caecum A plate was 
made fifteen hours later to deteimine if the bismuth moved with the normal 
colon channel, or if it was loculated Subsequent examination showed that 
the bismuth was not loculated but was apparently free in the colon 

Undei general anesthesia, the fistula was first dissected free, down to the 
peiitoneuin and closed with a suture ligature The peritoneal cavity was then 
opened and the fistulous opening, one cm in diameter, and the bowel which 
prolapsed through it, was located in the cecum About three inches of the 

resected, together with the cecum and the first 
o 1 ascending colon A lateral anastomosis between the ileum and 

defect in the abdominal wall, including a 
large incisiona hernia, was repaired by layer suture A cigarette dram was 
placed m the abdomen, down to the point of anastomosis One thousand c c 
tiorand eating solution were given per hypodermoclysis, during the opera- 
reacteTxll? digalen were given for stimulation The pattent 

Thtrl x ’ ^ ^ T was good on the following day ^ 

I here was a slight serous discharge from the inrmmn Tiio ^ 

removed on the third dav Thi-oo ^ ^ r.. ^ incision the drain was 

S';? £ “1 
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intcntu)n, with the e\ce])ti()n of .i small opening, through which di .image was 
est.-ihlished This aiea gi.idually filled in with giamilation tissue Tiis conva- 
lescence was uneventful He was troubled for a few da)s with a peisistent 
dianhrea His wound has solidly healed 

The tempt.ition was gieat to close the small opening in the c.ecum and 
diop It back without lescction. hut the CcTCum had prohablv been shortened 
liy icpcated suture operations and icsection of the atrojihied margins of the 
opening The nccessau uncrsion would have hi ought the suture line A^er\ 
close to the ilcoc.ecal junction The bowel wall was \crv thin at this point 
Foi this reason, and m view of the failuic of lepeatcd operations of the 
conscrcatuc t\i)e at the hands of skilful surgeons, determined the decision 
to lesect the entire c.ecal aic.i 


KHh\OI’L\S1 y 

Du Gi oK(.L kl Dnuu\i\( o picscnted .i \oung wom.m to show piogicss in 
the constiuction of a new nose fot which his “ peak loof ” method had been 
used He considered the icsult satisf.ictor_\ The girl has a f.iirlv good- 
looking nose, thiough which she c.in breathe ftech 

POST -^PPrXUECT 0,\tk PYLEPHLEBn JS, WITH EIVEK \BSCESS 

Du E L El lASON reported the histor\ of a ho\ thirteen ^eals of .igc, 
who was ojieiated uixm hv him at the Uni\ersit\ Plospital foi a ruptuied 
gangicnous ajipendiN A spreading peritonitis had alrcad} de\ eloped Drain- 
age was instituted, and the usual technic foi jicntomtis mauguiated including 
an intia\cnous injection of ^ pci cent solution of gentian Molct The 
temjierature dropped to normal on the third da\ , hut fluctuated during suhse- 
ciuent da)s On the ninth d.ay a slight chill -was felt dcmjieratiue rose to 
102 During the immcdi.atclv following da\s ecidcnces w'cie noted of conges- 
tion in the light diajihragmatic region 

On the eighteenth da\ following opeiation it was noted that iigiditv was 
piesent in the upper right abdomen Tenderness to fi^-t jicrcussion ocer the 
h\er A veiv slight a'dema w'as noted in the mid-axillan line extending o\cr 
the eighth, ninth and tenth iibs There seemed to be a slight engorgement 
of the supei fici.d veins m this area Palpation of the abdomen elicited a 
thick inegular, doughy feeling No fluid could be demonstrated m the 
flanks Widal h.cmoclastic crisis test indicated a reduction m hejiatic func- 
tion and an mtra-hcpatic collection w^as suspected clmic.alh m the right lobe 
although the X-iav icccalcd a high fixed diajihiagm on this side A needle 
wxis mtioduced m the anterior axillaiv line between the ninth and tenth iibs 
It was dnected downwaid into the li\ci and j)us w^as wnthchawm Ivesection 
of a piece of the ninth rib w'as pcrfoimed The parietal pleura w'as stitched 
to the diaphiagm around the needle which w'as left in ufii An .actual cauteiy 
wais then passed down along the needle and an opening the si/e of one’s thumb 
c.iuteii/ecl into the abscess cavity wdiich contained fiom twm to three ounces 
of thick yellow jjus The jiatient’s tempeiaturc promptly chopped to normal 
and lemamed there A bismuth jneparation was injected into the abscess 
cavity, which X-iay plates revealed to be within the liver The patient made a 
subsequently uneventful recoveiy and left the hospital just one month from 
the clay of admission 

Dr Charles F Nassau lemarked that in cases of death fiom an appen- 
dix case in which secondary liver abscess had formed, it was the rule to 
find at necropsy, that the septic condition of the In^er started with multiple 
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abscesses, which rarel) bieak down to single abscesses before death This 
IS obvious to those who have had subphrenic abscess cases which were diag- 
nosed as hver abscesses, the diffeiential diagnosis being extremely difficult 
If the abscess is amoebic, the foimation of a single abscess is probable 

Dr a P C AsHHURsr favored the suggestion of Doctor Nassau that 
Doctor Ehason’s case is one of subphienic rathei than of hepatic abscess 
In 1900, Loison, a French suigeon, reported 12 fatal cases, and one ieco\er}, 
after operation for hepatic abscess following appendicitis , but 111 the discus- 
sion of this leport Tuffier said that he thought the facts presented weie not 
sufficient to justify the diagnosis, and that the cases reported were instances 
of subphrenic abscess Even before that date, however, Loison pointed out 
that Korte, in 1892, had recorded a successful operation for an abscess of the 
hver secondaiy to appendicitis Moreover, m 1911, Quenu and Mathieu 
collected reports of operations on 14 such patients, with only 2 deaths, they 
said that in these veiy exceptional cases of operation for this complication of 
appendicitis, either single abscesses had been present m the right lobe of the 
liver, or, that multiple abscesses had fused 01 were leadily drained through 
a single opening So that it must be admitted that such cases though raie, 
may occur But in Doctor Ehason’s case the facts he has so far mentioned 
in his brief verbal report of the operation leave the exact situation of the 
abscess in doubt 

Doctor Eliason rejoined that this abscess was m the liver When the 
chest was opened near the lower end of the pleura, he could see when he 
opened into the diaphragm that the hver was free underneath it The abscess 
was in the hver substance one inch away from the diaphragm, also the 
X-ray and the use of the bismuth preparation proved this was so He had 
had two other cases in the last year that looked like simple single hvei abscess, 
both of which were diagnosed liver abscess, and at operation an abscess in 
the lower surface of the hvei was opened and diained Unfortunately 
neither one of these cases was post-mortemed, so they may have had other 
abscesses as stated by Doctor Nassau 

LENGTHENING THE SOFT PALATE IN OPERATIONS FOR 

CLEFT PALATE 

Dr George M Dorrance lead a paper with the above title, for which 


DIVERTICULA OF THE JEJUNUM 


Dr Norman P Rothschild (by invitation) 
ciboie title, for which see page 250 


read a paper with the 
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CURE OF INTESTINAL FISTULA NEAR THE DUODENO- 
JEJUNAL JUNCTION 


Ediiok Annals or SbuoLiiy 
Sn . 

In an intestinal fistula, not fai fioni the duocleno-jejunal junction, 
besides the difficulties encounteied in keeping the skin surface in the neigh- 
boihood of Its external orifice free from the excoriations attendant upon the 
discharge of contents rich in digestive juices, theic is also the more serious 
problem of maintaining mitiition m the face of a continuous escape of ingesta 
hefoie any appieciable amount of absorption can occur Fiequent changes of 
diessmgs fail to keep the wound clean The ajijilication of protectne pastes 
to the skin sui face aie of little Aalue In a compar.itn eh short nhile the skin 
exhibits an angiy, red, excoiiated appeal ancc which becomes progressive!} 
worse As a diiect lesult of the presence of the gastric intestinal, biliar} 
and panel eatic secietions in the dischaige, theie is no tendeni\ towards spon- 
taneous healing, the usual course being rathei piogressive enlargement of 
the fistula 

Fiequently, complicating the fistula, oi lesponsible for it is a local sepsis 
of vaiiable extent and Mrulence J he presence of infection diminishes the 
expectation of the success of any ladical operatne piocediire to close the 
fistula The patient rapidly loses w'eight, becomes piogiessnel} weaker 
as a result of inanition, and in a Aei} short while, if no check to the 
progiess of the debility can be instituted, the jdnsical condition is so 
pool that even with the sepsis controlled, an} oj^eratne iisk is exceed- 
ingly ha^aidous 

Rectal feeding and intravenous administiation of glucose aie of little value 
The establishment of an enterostomy below' the fistula through w'hich nutrition 
can be maintained is much moie valuable The most effective means for 
combating the pi ogress of inanition is unquestionably restitution of the 
continuity of the intestinal tract In illustiation of how' this may, in some 
cases, at least, be quickly accomplished, e\'en in the face of consideiable infec- 
tion, the following case is lepoited A w'oman, aged forty-six }eais, w'as 
admitted to the BiownsAille and East New Yoik Hospital, January 6, 1923, 
complaining of seveie abdominal cramps, vomiting and a piotruding umbilical 
hernia which had been present for six years Symptoms of strangulation had 
been jDiesent for about twelve hours She was \ery obese, w'eigbmg 230 
pounds Upon operation the contents of the sac w'ere found to be chiefly 
omentum fvery fatty) and intestines one loop of wdneh w'as blue black, but 
peristalsis soon returned m this after the constiictmg ring had been dnnded 
A mass of gangienous omentum Avas excised The operation Avas concluded 
Avith a Mayo hernioplasty and closure Avithout diamage 
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The patient was 


ran 


retnined from the opeiating loom in good condition and 
an ordinal y post-opeiative comse for the fiist six days Then sud en y 
she became cyanotic, dyspnceic, incontinent and developed moist rales 
ovei the chest The heart showed- signs of dilatation Digitalis and all opine 
controlled the condition, the chest signs leceded and the patient again became 
comfoi table The tempeiatuie on the twelfth day, howevei , began exhibiting 
a fluctuation which continued daily, langing fiom 99 ° “i moining to 
102-103° in the evening The wound was clean On the sixteenth day a 
haid, induiated mass began making its appeaiance in the median line of the 
abdomen, about two inches above the level of the opeiative wound It was 
veiy lendei but not fluctuant The mass peisisted, becoming gradually more 
superficial Finally on the twenty-fouith day after opeiation the patient had 
a severe chill lasting fifteen minutes and the temperatme lose to 105 She 
was taken to the operating room and a vertical incision made m the median 
hue beginning 3 inches above the oiigmal horizontal incision and extending 
down to it, incising through at least 4 inches of fat to the fascia and aftei 
that, into a laige cavity containing appi oximately one-half pint of seio- 
puiulent fluid Aftei the fluid was evacuated, mateiial which had the 
appearance of intestinal content was discharged in little gushes from the 
bottom of the cavity Cigarette diamage was instituted and the patient 
leturned to bed The following day theie was no difficulty m lecognizing that 
an intestinal fistula was responsible for the dischaige Chaicoal was found 
in the dischaige, fifteen minutes aftei ingestion, which indicated that the 
intestinal lesion was not fai below the duodeno-jejunal junction The 
patient continued to run a mildly septic comse, continued discharging all 
ingesla and began exhibiting an exceedingly rapid loss of weight Rectal 
feeding was apparent^ of no value The patient could be seen to be losing 
weight daily 

After nine days of ineffectual tempoiizing the base of the wound was 

thoroughly exploied and the proximal and distal limbs of the fistulous loop 

located A piece of glass tubing was bent into a hoiseshoe shape to conform 

to the angulation necessary to budge the gap between the lumen of the two 

loops without placing undue tension on their walls Short pieces of rubber 

tubing weie attached to the limbs of this glass tube The fiee end of one 

was nisei ted into the proximal loop and the free end of the other into the 

(l.stal loop Theie was then a patent artificial bridge across the gap between 

he fistulous loops This bridge lay at the bottom of the wound., now about 

th. ee niches from the skm surface To dimmish leakage, ainc oxide ointment 

was spieacl atound the connections and the wound tightly strapped over a 
gauze sponge et 

It was quickly noted that the drainage diminished, bi-daily dressings beine 
now sufficient Intestinal contents were absent fr;.!, the dnicha.ge wteh 
assumed a definite purulent character An enema given th^ f ii ” 
the intiodiiction of the bndg.ng-tnbe showed formed feces m the” retard 
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Ihis was the fust cflcclual icUiin of any enema given since the development 
of the fistula 

Fiom then on, theie was a rapid general improvement m the condition 
of the patient The tempeiatuie declined to normal, the discharge from the 
wound kept diminishing, and the wound sui f.ices hcg.m gianulatmg in Nutri- 
tion laj^idly impio\ed, the loss m weight ceased, and he.ilth and stiength 
began i etui mug 

Gianulations filled m the space between the aims of the glass tube and 
began gi owing o\ei its external sui face On the twenty-fifth daj aftci the 
mtioduction of the glass tube the granulations had grown so piofusely 
aiound the budge that it w.is withdrawn wutli considerable difficulty The 
skin edges weie fiimh appioximated b} adhesne strapping and the upper 
pait of the w’ound closed m lapidh, leaMug a patent canal between the tw'O 
loops thiough wduch theic continued the unobstructed passage of intestinal 
content On the nth da^ of Maich the patient wms discharged with a healed 
wmund, sixt},-five da^s aftei admission, foit\-one days after the establish- 
ment of the fistula and thiit}-one da}s after the introduction of the 
glass bridging-tube 

On examination tw'o w'ceks aftei discharge, her general health w'as 
impioved, and hei WTight had increased She had a large -vential henna foi 
wduch a sup])oit w'as piesciibed Hei general health has been unifoimh 
good w’lth the exception of an attack of sc\ere abdominal cramps accompanied 
b) constipation and comiliug wduch occuiied m Tanuar}, 1925 The iinpies- 
sion W'as that the condition w'as one of acute intestinal obstiuction because 
associated wnth the subjcctne signs w'as a small mass m the legion of the 
healed fistula, and Msible peristaltic mocements How'ceer, colonic irrigations 
and encmata gave lehef and o]}eiation w'as defeired 

The intestinal fistula de^ eloped, probably as the result of subsequent 
ulceiation and neciosis of the incarcerated loop wduch at operation had been 
judged to have been viable The fistula w'as high up m the intestinal tract 
the dischaiges w'ere veiv nutating The aitificial bridging of the intestinal 
tiact was intended as a tempoiai\, manition-rehef measure to be used onl) 
until the sepsis w'oiild dimmish and the patient would become a bettei opera- 
tive risk The lesults w'eie so giatifying and the impiovement so piogressive 
that by the desciibed modification of the oiiginal plan the fistula w'as healed 
w'lthout lesoit to fuither suigeiy 

Harry Koster, M D , 
Bioohlyn, N Y 

TORSION OF THE GREAT OMENTUiAI 
Ediior Annals or Surgery 
Sir 

Up ro 1915, one hundred and thiity-one cases of toision of the great 
omentum weie found bj' Bookman to be lecoided in the literature 
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Tlieie IS no pathognomonic sign or symptom by which such a condition 
can be recognized with ceitainty The suggestive symptoms, if one has this 
condition m mind, are vague abdominal pains, aggravated by exertion , relieved 
by rest, a feeling of an indistinct mass moving about in the abdomen, nausea 
or vomiting, occuriing in the middle aged In view of the vagueness and 
iinceitainty of the symptoms attending this condition a report of another 
carefully observed case may be mstiuctive 

Case Report — C, male, age twenty-eight years Was never sick before in his 
life except for a few attacks in the past year of vague abdominal pains, which would 
last for about an hour or less 

Present complaint, May 31, 1925, on rising he complained of vague abdominal pain, 
but he went for a boat-ride for the entire day He ate little while on the boat because 
of the abdominal discomfort The discomtort and pain were aggravated while he was 
walking about, but would be relieved while sitting down He returned home at ii p m 
and took a bottle of magnesia, after which he vomited twice During the night he 
complained a few times of some pain When he arose in the morning he began to 
complain of severe abdominal pain and some nausea Pain was at first in the upper 
part of the abdomen, and in the course of a few hours shifted down below the umbilicus 
and lo the right At 2 p m when first seen by the writer in consultation, his pulse was 
no, temperature ioo }4 , respiration 28 Blood and urine examination negative Abdo- 
men rigid and tender all over but more marked and board-like ovei the uppei light 
lectus No paiticular tenderness over McBurney s point A light indirect inguinal 
henna with a ring, admitting two fingers impulse on coughing, sac small size Right 
testicle could not be found m scrotum or elsewhere 
The patient was admitted lo the United Isiael Zion Hospital and opeiated on by the 
wilier June i, 33 houis following the onset 

Tliiougli a light lectus incision the peiiloncuin was exposed, was found to be 
fcdcmatous and of daik coloi , when opened, copious bloody fluid escaped 'I lie omentum 
presented itself at the wound and was of a brawny purplish color The incision was 
enlarged upwards and the hand was introduced into the abdominal cavitv A mass 
the size of a large fist could be felt just below the stomach The mass was continuous 
with the presenting omentum The condition was then recognized as torsion of the 
large omentum When the mass was delnered, it was found to consist of the omentum 
twisted on itself six times The proximal upper half was strangulated, oedematous and 
about two inches in thickness, black in color Clamps were applied at that margin and 
omentum excised Separate ligatures were used for the cut edge of the omentum so as 
to avoid kinking or twisting of the colon Condition of patient remained good The 
appendix was found thickened with a short meso and was removed The testicle could 
not be felt intra-abdominally or m the inguinal canal The omentum appeared at no 
time to be in any way adherent to the hernial sac It was, however, elongated, which 
may have predisposed it to torsion The abdomen was closed without drainage It was 
not deemed advisable to repair the inguinal hernia at the same sitting The patient 
had no complications and made an uneventful recovery The torsion strangulation, 
thickening and sw^elling of the omentum w'as most marked in its proximal half The 
distal half w’as free and could be readily untwusted The veins in the distal portion 
wcic coid-hke and the thickness of a lead pencil The anteiior and postciioi Ia\ers 
of the omentum could readily be sepaiated, cleailv showang the low'est lecess ot the 
Icssei peiitoncal cavity The entire large omentum was niv^olved and lemovcd It 
measuicd about tw'o feet in length, tw'elve inches in wudth The pioximal poition w'as 
about two inches in thickness 

Jacob Sarnoff, M D , 

B} ooklyn, N Y 
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NOTE ON THE TREATMENT OF ABDO]MINAL SEPSIS 
Editor Axnals or Surglry 
Sir 

Excepting in some cases of tuliercular peritonitis, I do not emploj general 
irrigation during operation in septic abdominal conditions as I am possibl} 
obsessed ^\itb the dread of dilTusmg septic elements Instead I reh on thor- 
ough mopping up Avith large dr} bibulcs I then introduce two or three rolls 
of iodoform gati/e which are carefulh jilaced in the ma\imum septic rone 
In abdominal infection it is most essential to proMde ample room for fice exit 
of secretion I haAC for some }cars past been gradual!} forced to the con- 
clusion that while we require laige tunnels for eflicient drainage of septic 
compound fractuies, etc , w’e require an ojien chasm for effcctnc drainage in 
mtra-abdommal suppuration I do not know of an} thing which has sent 
more people to a premature gra-\e as the sense of securit} engendered in the 
surgeon b} ill-considered, incflicient drainage not to add the ghasth error 
of expecting the eier-fnendh jieritoneum to do the impossible, vie to 
remo\e b} absorption, toxic material from an abdomen of a bod} saturated 
w ith genei al septicaemia 

I am conMiiced that we should bear much less about the “wait and see 
until things settle down’ (after the first tw cut} -four hours) treatment in 
appendicitis if surgeons w'ould abandon the emplo}ment of drainage tubes 
m abdominal surger} and instead would substitute (a) leaiing the parietal 
wound temporaril} open, but introducing for its subsequent closure inter- 
rupted through-and-through double silkworm gut “ waiting ’ sutures, knotting 
or ligating ends of same to pre\eiit their shjipmg out, (b) then packing the 
septic caMty wnth rolls of gau/e well wrung out in freshh jirepared iodoform 
emulsion, and subject to the amount of jieptoni/ation leaMiig same in posi- 
tion foi one to three da^s After this when the flow' of pus is established, 
dispensing w'lth gau/e jiacking and uniting as much of the paiietal wound b} 
the “ w'aiting “ sutures as ina} be reckoned judicious, ic leaMiig sufficient 
fMsible) ojiening for free drainage without if possible, entailing o\er- 
exposure of the adjacent intestines I Ime found that m cases treated in 
this manner after the fourth da} low' lecel gentle irrigation of the septic 
space around w'hich encircling protectne adhesions as a rule, haAe b} this time 
formed, with peroxide carbolic lotions, rapidh ocercomes feetor and, m 
conjunction w'lth perchlonde of mercurv fomentations, b} the fourteenth day 
induces a clean granulating wound 

In abdominal surger} the question constant!} arises shall I dram or not’ 
Personal!}, I have not had occasion to regret haMng done so hut now and 
then haie had bitter reflections for its omission 

I am quite aw'are that leaA mg an abdomen open is not artistic surgerr but 
am equally cognizant of the fact that closure of a peritoneal cavity in which 
there exists a reasonable possibilit} of subsequent sepsis arising is an 
unw orth} act I make it a rule m this contingenc} to pack a bibule into the 
suspect area w'hile I insert the interrupted silkw'orm gut sutures and then 
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befoie partially closing the paiietal wound an assistant retracts the edges 
of lattei while I remove the bibule and introduce a stout wisp of silkworm gut, 
in plain sight, into the suspect fossa at a point corresponding to the site of 
the primary lesion This I reckon a vital manoeuvre, as I have seen, more 
than once, death follow the introduction of drams which did not touch much 
less diain the dangerous zone It is easy to visualize that, if a coil of intestine 
01 plug of omentum should intervene between the diain and the objective, if 
sepsis ensues, a tragedy is piobable 

Tier sutures should not be employed to close the parietal wall in any 
suspect septic case When the wisp is removed on the fifth or sixth day and 
sepsis has not taken place, tire coi responding poition of wound is united by 
its ‘'waiting” suture I have frequently obtained prompt aseptic secondary 
union after such use of a wisp, but never after that of a rubber tube 

For promoting the aseptic union of abdominal parietal wounds, after the 
peiitoneum has been closed by a continuous catgut suture, I place a six-strand 
wisp of silkworm gut between the peritoneal and rectal sheath layeis The 
rectal sheath is then similarly united, the ends of the wisp emerge at each 
angle, and similarly are made to extrude through the angles of sutured skin 
and subcutaneous layers 

We have been frequentl} surprised at the quantity of serum which subse- 
quently exudes alongside of this wisp So far it has materially assisted in the 
aseptic union of all wounds in which it has been tried WHien the serous 
oozing ceases (sixth to tenth day) the wisp is removed 

John O’Conor, M D , 

Buenos Aties, Aigentma 
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FracpliRcs VXD Dislocaiiovs, Immidiaii: I^Ian vchmcxt, Aitcr-carc 
AND CoNV\.u:sci:xT Trc vtmi XT wiiii Si’nci \l Ri;i erlxci: jo ihe Coasck- 
VATiox AXD l^J.STOR 01 ' Flxciiox 13} PiiJLip D WiLSOX, Iiistruc- 
toi in Orthoprechc Surgcn ]Iai\aid I\reciical School and \\ illiaai A 
CocHR \x, Unneisit} Tutor in Clinical Surger} , Uni\ersit\ of Edinburgh 
OctaA 0 So 6 pages Philadelphia and London, J 13 Lippincott Co , 1925 
This IS a well-A\ ritten well-illustialed treatise on Fractures and Dislo- 
cations The fiist thiee chapters aie taken up with the principles of treatment 
emeigenc} splinting and the tieatment of compound fractures and dislo- 
cations A wealth of practical information is contained in these pages Ihe 
authois liaAC selected the best of the oldei methods, combed out the essential 
piinciples fiom the mass of A\ai mateiial, simplified them and made them 
accessible foi cnil jiiactice In doing this thee ha\e shown sound judgment 
We behe\e that the ^alue of these three chapters would ha\c been enhanced 
b} a note of warning on the dangers and drawbacks of the diffeient forms of 
splinting cmplo\ed foi transportation of the wounded As ecacuation officer 
foi the w'ounded of the First Ainn w'c had, un fortunate!} ample opportunit} 
to realize that these dangei s w’ei e not alw a} s appreciated 1 he ad\ antages 
of the suspension tieatment in suitable cases are well stated Figure 4 illus- 
trating the method of suspension m a “Balkan ' fiame although taken from 
the “ Outline of Tieatment of Fiactuies ’ Archnes of Surger\, Molates some 
of the essential points of traction and balanced suspension In the legend 
and text we find the misnomer “ Balkan Frame ” 

The bod} of the book is dcAoted to the treatment of the mdiMclual frac- 
tures and dislocations The chapters open with a biief anatomical and pin Bio- 
logical review of the legioii under consideration The calue of the reMCw 
IS increased in the w^ell-selected anatomical plates and diagrams Such 
knowdedge is essential to the proper understanding of the problems connected 
wnth fiactuies Without it the employment of traction and suspension in the 
ph} siological treatment of fractuies is just an empt} form of going “ through 
the motions ” 

Chapters IV to IX aie demoted to the upper extrenntv The treatment 
advocated is practical, w'ell balanced and based on the sound principles of 
prompt anatomical reposition and early functional use Chapter IX on injur- 
ies of the wnist and hand contains a w^ealth of practical detail The authors 
are liberal minded regarding the choice of position in the treatment of Codes’ 
fracture The} emplo} the cock-up position m the cases where protection 
alone is needed, in displaced fiactures wnthout much comminution or with- 
out a tendenc} to recurrence a moderate palmar flexion, in the se\ere cases 
the Cotton-Loder position 

Chapteis X to XII aie devoted to the ACitebral column and to the bones of 
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the face and tho.ax The chapte. on the veUeb.al ^ 

exposition of a difficult subject The chapters on injui.es o the bo cs of t 
fac^e are not veiy full, but the methods desciibed aie well within the ab 1 j 
o h gene, al p actitione. It is to be legietted that fractuies of the sl til 
toe bell omitted, this we believe to be a mistake The me. easing numbe 
of automobile accidents occuiiing thioughout the countiy has laised t 

incidence of these lesions in geneial piactice 

Chapteis XIII to XIX aie devoted to the injiines of the pelvis and lowei 
extremity In the fiactuies of the neck of the femui the aiithois advocate the 
Whitman abduction method as the routine treatment In the opeiative ticat- 
ment of ununited fiactuies of the neck of the femur no mention is made of 
Albee’s reconstruction opeiation We helle^e this opeiation has given some 
excellent functional i esiilts and should be considei ed 

The section on the lower extiemities is thoiongh and embodies the licst 
surgical teaching of the day Special attention has been paid to the aflei-caic 
of these fractures and emphasis laid on the necessity of ])toteaion. mainten- 
ance of alignment and eaily functional use Piecise dnections arc gnen foi 
the accomplishment of such lesiilts Hlxrv II M Lyli: 

The Crippled Hand and Arm A monogiaph on the Vanous T\pes 
of Deformities of the Hand and Ann as a result fioin Abnoimal De\clop- 
ment, Injuries and Disease, for the Use of the Piactitionei and Siiigcon 
By Carl Beck, M D Octavo, 243 pages Philadel])hia and London 
J B Lippincott Co , 1925 

Compiehensive surgical tieatises on the hand haie appealed hut laielx 
There are numerous monogiaphs on special sulijects 1 elating to the hand 
Excellent as they are, theie is an urgent need foi a woik like “ The Ciipplcd 
Hand and Arm ” The hand is such a complicated oigan and the functional 
and anatomical relationship of the sliuctuies are so intimate that it is i.nc 
to have but one stracture involved m a disability As a rule we to deal 
with combinations lather than with individual lesions This fact is the 
vejnote of the value of Doctoi Beck’s work He has cooidinated the diflei- 
ent methods of treatment and shown us how to handle combinations of lesions 
le work IS particularly nch m plastic restoiations and contains many new 
and novel suggestions A laige portion of the book consists m a iSid o 
peisonal experience in solving the many intiicate piohlems which anse in fhp 
leconstructive surgeiy of the hand With very ew exxeDtions tho V 1 
tioiis are original They depict the snrmrat 11 illustia- 

Ot solving ,t and the lesult obtained The LaiontT f 

g.apbs but nnnierons detailed drawings Tr e.tefr T'’"' T 
cal procedure ® nseited to show the suigi- 

PIenry H M Lyle 

Smsery, Uy,vy,a,“a, O.lhcyyydic 
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octavo 638 pages Philadelphia, London and I^Iontieal J B Lippincotl 
Co , 1924 

The suigital ])iofession welcomes the appearance of a new edition of 
Davis’ Applied Anatonn This unique book has become to the surgeon what 
Giav’s anatomy was to him m his student da\ — a guide and an e\er- 
faithful helpmate Piofessoi Mullei has earned out his revision so skilfully 
that none of the essentials of the formei editions ha\e been sacrificed 
Although much new mattei has been added the sixth edition contains only a 
few moie pages than the fifth 

The additions consist chieflv in fullei descriptions of the modem surgical 
pioceduies and in the inseition of numeious helpful illustiations The ehoite 
of the opeiations then teise desciiptions and sound ad\icc makes this edition 
especiallv ^aluahle We hehe\e that if e\en geneial practitioner would 
consult this woik befoie witnessing an opeiation he would ha\e a much hettei 
idea of the advantages and limitation of the different suigical pioceduies 
Beside maintaining the high standard of illusliatioiis set h\ the foimei 
editions, mam new and useful plates ha\e been added 

We commend this excellent hook to the student the suigeon and the 
geneial piactitionei Within its coceis each will find help in sohing his 
individual anatomical and surgical jiroblems Hi M{\ TI Lmx 

MoonuN OPLUAinn SijKr.i:m Edited In H W Cansox. FRCS 
Senior Suigeon to the Pi nice of Wales’ Hos])ital. Tottenham London and 
New Yoik, Cassell and Co In two \olumes, octaco 

In these two volumes IMi Carson has cndcacoied to piescnt a desciiption 
of modem opeiatne pioceduies o\ei the whole field of suigen including 
the special blanches such as gyn.ccologc, the ece eai and nose He has been 
aided in the task by moie than twent^ suigeons niiting upon those branches 
of the subject in which then names aie household woids Thioughout the 
book, an attempt has been made to confine the pioceduies desciibed to those 
opeiations of pioved value and geneial acceptance and otheis of classical 
inteiest only have been mthlessly discaided 

The subject has been divided into chapteis of vaning scope thus some 
deal with the suigeiy of one 01 other sAstem, foi example, the casciilai 
system or joints, otheis with individual diseases such as cancel of the laigc 
bowel and appendicitis, and otheis again with single oigans 01 anatomical 
legions, as, for instance the spleen, biliaiv passages and the neck This 
arrangement, whilst apj^eaiing to lack method, has ceitamly allowed Mi 
Carson to make the best possible use of the special knowledge of 
his collaboratoi s 

Ml Carson is to be specially congratulated upon the umfoimity in stjde 
of the contributions from so many authois, a tiibute to the care with which 
his editing has been done In almost each chaptei theie is added to the 
description of the opeiations themselves useful information on the indications 
for the procedure, warnings as to special dangers and difficulties, some indi- 
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cation of lesults collected eithei fiom the authois’ own statistics or those 
published by laige suigical clinics 

The pi lilting and leproduction of the illusti ations is excellent throughout, 
and the geneial style of the volumes gives them the appeal ance of companion 
books to the lecent edition from the same pubhsheis of Choyce’s System 
of Suigeiy 

Outside the immediate scope of the hook there is a chaptei on anaesthetics 
li}^ Ml Blomfield which, if included at all, might well have been longei, and 
have dealt a little moie fully with modem advances m local anaesthesia, one 
on “ Conseivative Tieatment of Surgical Tubeiculosis,” by Sir Henry 
Gauvam, which ceitainly could ill be spared, and a third by Mi Sampson 
Handley on the "General Piinciples Undei lying the Surgery of Malig- 
nant Disease ” 

Ml Elmslie wiites on Geneial Oithopedics, Opei ations on Tendons and 
on Amputations He confines himself m the mam to a description of 
actual opeiative technic, one is a little suipiised to find that in the lattei 
chaptei he includes desciiptions of such amputations as Chopait’s and 
Lisfranc’s, which hardly merit a place m a book which definitely sets out 
to discaid the classical and letain only what is up to date 

The chapter on fractuies is contiibuted by Mi Hey Gioves, he writes 
with his accustomed clearness desciiptions of those opei ations for bolting 
and plating fiactuies, and then tieatment by bone giafts which he has done 
so much to systematize The numerous excellent illusti ations add gieatl}- to 
the usefulness of the text 

Mr Richaid Warien includes m his chapter on the surgery of the 
thoiax, paragraphs on the tieatment of injuries of the diaphragm, the tieat- 
ment of diaphragmatic hernia and tianspleuial laparotomy 

Ml Walton’s first contiibution is on operations on the spinal cord, one 
of the best illusti ated m the book He also contiibutes an excellent chapter 
on the Thyioid, and finally deals with the difficult conditions of Abdominal 
Ptosis and Intestinal Stasis Although he describes m detail the many 
operations which have been piactised m lecent yeais for the lelief of these 
two conditions, he is veiy definite m his views as to their limited application, 
and the great care necessary m the selection of suitable cases He suggests 
that many of the good lesults claimed are to be attiibuted moie to the success 
of a striking line of tieatment by suggestion than to the mechanical 
results effected 

Ml Haiiy Platt contributes a chapter upon operation upon neives, the 
value of which is greatly enhanced by the caieful anatomical and pathological 
sections which he mcoiporates 

Ml Sampson Handley wiites upon surgeiy of the bieast The operation 
for carcinoma of this organ that he describes is based not alone upon his 
fundamental pathological woik on this disease, but upon his very wide 
clinical experience and sets a veiy high standard indeed To his safe 
hands is entrusted also a desciiption of opei ations for Melanomac and 
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Rodent Ulcer, and here again one meets witli the same thorough surgical 
application of pathological knowledge of the dise<ises m question 

Mr Gre} Turner contributes a most excellent chapter on the surgerj 
of the hvei and bihai\ passages, clcarl) written w'cll illustrated, and complete 
in its scope Ihis chaptei can he iccnmmcndcd as an ahsolutel} safe guide 
to }Oung surgeons m this field, and will be read with interest and, one ma\ 
almost hazard, enthusiasm, In those of longer expeiienee 

Mr Caison himself deals in main sepaiate chapters with most of the 
abdominal suigerj, and maintains a uniformh high standard throughout 
He has been fortunate in being able to incoijiorate in his chapter on the 
stomach a verbatim desciiption b) Sir Bcrkcle\ Mo\nihan of his operation 
of partial gastrectom\ and in the chapter on treatment of carcinoma of the 
rectum, a desciiption of the abdommo-pei meal remo\al is contributed b\ 
kir Miles One almost feels that these two contributions w'ould jiistif} the 
inclusion of Mr Miles’ and Sir Bcrkele\’s names m the list of authors 

Surgery of the genito-urmar} tracts is dealt with In Sir John Thompson 
Walker and Mr Eeeridge, the formers writings on this subject arc so well 
known and so widel} accepted that it is hardh necessar\ to state that this 
section of the book is one of the most satis factor} 

Mr Giles deals w'lth g} n<.ecological operations, and has compressed into 
70 odd pages an amazmgl} complete sur^e^ of the whole field 

Mr Harmer writes on operations on the nose and phar}n\ and Mr 
Brew'erton on operations on the exe These chapters like those on the ear 
b} Mr Richard Scott, and on the larxnx In IMi Bedford Russell, are neces- 
sarily somew'hat compressed, hut the} arc all well illustrated and well adapted 
to wnden the usefulness of the book for those surgeons who from tune to 
time have to practise in these special fields 

There can be no question that kir Carson has succeeded in producing a 
most useful book, which will be read doubtless mosth b} xoung surgeons in 
place of the more voluminous xvoiks on ojieratne technic, and the} wall find 
in it not alone a safe guide as to the opeiations which now hold the field, but 
the kind of description w'hich wall best help them to tackle their work for the 
first time with confidence The volumes will also haxe a xalue as a reference 
book for older men, and one anticipates rapidly recurring editions if it is 
to remain, as it stands at present, a recoid of the best surgical procedures of 
the moment E P G 
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THE SURGICAL TREATMENT OF HABITUAL CRIMINALS, 
IMBECILES, PERVERTS, PAUPERS, MORONS, EPILEPTICS 

AND DEGENERATES 

’ By Albert J Ochsner, M D 

OF Chicago, Ili 

More than twent3^-thi ee centuries ago Plato (424-344 B C ) advocated 
castration as a punishment foi certain crimes Since that time the subject 
has been advocated many times, especially by authois inteiested in eugenics, 
insanity and criminology, but not by surgeons In many communities mob 
justice has made use of this idea 111 the tieatment of isolated cases During 
late years fifteen states have passed laws for the steiihzation of individuals 
belonging to those classes 

There has been strenuous objection raised to this foim of punishment, 
especially by the clergy, because it seemed to them to be a dnect interference 
with the will of an allwise Providence Theie was also something repulsive in 
the idea, because it seemed to contain a feeling of hatred toward the criminal 
It also seemed to mark the criminal as an outcast In earlier years it involved 
considerable risk to the criminal’s life, thus resulting m the possibility of unin- 
tentional capital punishment Moi cover the opeiation involved physical 
suffering and a repulsive deformity and an interference with the criminal’s 
constitutional right of enjoyment of “ Life, liberty and the pursuit of happi- 
ness,” after having undeigone the hardships resulting fiom the just punish- 
ment of his crime It has also been objected to because it was considered a 
cruel and unusual form of punishment which is considered unconstitutional 

In former times a condition which has loomed up to a remaikable extent 
of late could not be brought to beai upon this question as it can at present 
The portion of the human family belonging to the gioup under consideiation 
was so poorly cared for by society that most of the members’ lives were not 
unduly prolonged There was a natural elimination of the individuals belong- 
ing to these groups Until comparatively recent times the biblical quotation 
remained true which said, “The childien of the wicked shall be cut off” 
The death-rate during early life of their offspring was so great that only 
a relatively small portion remained as a buiden to society because but few 
of them attained adult life This, however, has all been changed b} our 
modern methods of caring for these groups Society at the piesent time 

* The Presidential Address delivered before the American Surgical Association, 
May 4, 1925 
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provides such excellent piotcction and caie for all of the members of the 
gioups undei consideration that the sciiptural quotation, “The wages of 
sin IS death,” has lost its foice to a very great extent, and it is for this reason 
that society will be foiced to protect itself against their progeny 

Ciiminals and defectives ate exceedingly piohfic, as has been demon- 
strated many times statistically, which is shown by the study of the histones 
of families belonging to these groujis One of the most striking examples is 
that of cl well-known worthless family which settled in the State of Indiana 
some geneiations ago, consisting of a feeble-minded husband and wife, who 
were shiftless and given to thieving Then descendants now number nearly 
1200, most of them, at best, a burden to society and many of them degenerj 
ates, or criminals 

Another equally sti iking case, which has been carefully studied and 
desciibed by Di Henry H Goddaid, Director of the Juvenile Research 
Buieau of the State of Ohio and formeily Superintendent of the School for 
Feeble-minded at Vineland, New Jersey, is the one known as the Kallikak 
family, w'hose histoiy has been published so often that it need not be repeated 
heie except as to its results The descendants from the same father and a 
feeble-minded giil number 480, among them 143 knowm feeble-minded, 36 
illegitimates, 33 sexual immoral, 24 confirmed alcoholics, 3 epileptics, 3 crimi- 
nals, 8 keepers of biothels and 83 children so feeble that thev died in infancy 
On the other hand, the descendants of the same father and a fine mother 
compiise 496 normal people, all having lived normal, honoiable lues without 
being a buiden upon the public and many having given important jiublic ser- 
vice The provisions wdiich oigani/ed societ} has established for their 
preseivation has resulted m an enoimous inciease m the number of members 
of the gioups undei consideration 

Government statistics for the 3'eai 1915 show' that the direct expense to 
our government for the care of these classes in chanties, hospitals and cor- 
rections amounted to the enoimous sum of $89,189,000, w'hich is more than 
all the money spent in the maintenance of all the universities of this countr}' 
For the year 1922 this sum had inci eased to $162,469,000, an increase of 
80 per cent in a period of seven years Almost the same piopoitions exist for 
the State of Illinois For the year 1915 the cost amounted to $5,458,504, 
and this had increased to $8,901,247 for the year 1922 These classes do 
an enoimous amount of haim and destroy a great amount of property each 
year which cannot be calculated, but which lepresents an enormous loss to 
the honorable poition of society at laige, aside from the cost to the public 
for their support 

The amounts lepresented above simply lepresent the actual money 
expended by society for protection against these classes and for their care 
in institutions This has pioduced a tremendous, rapidly inci easing burden 
upon the remaining portion of society, because the caie and support of the 
appalling number of these individuals and their olifspring in penal institutions, 
asylums, almshouses, homes for defectives and hospitals produces an enor- 
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mous expense which is inci easing from year to year, and which brings no 
benefit to those bearing the expense except a certain amount of protection 
It has been shown by statistics collected m the State of Indiana that one 
bundled families have committed more than one-half of the crimes done to 
native-born citizens during the past geneiation But this is not all, for the 
otlspiing of the respectable members of society are constantly exposed to the 
haimful influence of contact with these degenerate classes and their offspring 
Moreovei, the lives of the offspring of these unfortunate classes aie full of 
tiouble and soiiow fiom their beginning to their miserable end, and few if 
ail) membeis of these classes do not legiet the fact that they were born 
In the same way the children of these classes aie piactically nevei welcome to 
then paients Hence, depiiving the latter of the possibility of piogeny would 
in no way result in a haidship to these individuals 

If then it is possible, by the suigical tieatment of these cases, to reduce 
the numbei of then piogeny, it seems leasonable to advocate this surgical 
method so that society can be piotected against at least a pait of the haim 
It now suffeis without harming the individuals who receive this surgical 
treatment It seems to be plainly oui dut}^ not only to advocate methods 
which will save life and relieve suffeiing of the individual patient that 
comes under oui care, but quite as much to protect society against unneces- 
sary hardship 

The form of treatment I wish to advocate consists in the ligation and 
section of the vasa deferencia 

This can be accomplished in less than two minutes by any surgeon The 
steps of the opeiation are as follows (i) disinfection of the skin aiea, 
(2) infiltiation of the skin and the tissues about the vas deferens with 
I per cent of novocain solution, 01 one of its equivalents , (3) an incision 2 cm 
long, (4) the bringing forward of the vas, (5) double ligation i cm apart 
with silk 01 catgut, (6) section of the vas above the point of ligation, (7) 
closuie of the wound with one or two catgut sutures and diessing of 
the wound 

This operation causes absolutely no pain and no deformity, does not 
endanger the life of the patient and does not in any way interfere with his 
sexual life with the one exception that it prevents reproduction We have 
demonstrated many times in cases of double vasectomy for tuberculosis of the 
vas that the sexual life of the patient is not changed m the slightest degree 
Some of these cases have enjoyed normal sexual life for a period of more 
than twenty-five years since the operation In case the opeiation should at 
some time be performed erroneously, the vas can be restored 

This foim of treatment will then effectually protect the community against 
the progeny of the individuals treated, without carrying with it the slightest 
harm to that individual It does not contain the element of punishment and 
can theiefore be applied to the other non-cnminal classes contained in the 
group under consideration in the same manner that it can be applied to the 
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habitual ctiminal Not containing the element of punishment, existing laws 
foi the punishment of ciiminals would not ha\e to be modified m any way 
because of the introduction of this form of treatment of the criminal 

At this point a woid might be said concerning the stcrih/ation of females 
of these classes Natuic has provided foi the sterilization of almost all 
female ciimmals because they aie practicall) all sleiilc as a result of gonor- 
rhoeal 01 luetic infection 

The female belonging to the othci classes in this gioup should all be 
steiih/cd In the use of deep N-ray therap>, or by the ligation of the 
Fallopian tubes 

The objection which has been offcicd, especialh by the clergc , is on a par 
with that ofleied m times past against \accmation for the protection against 
small-pox and othei measuics which seemed to pre\ent the functioning of 
the wiath of God thiough Msitation ot disease upon the inhabitants of a sin- 
ful woild With the inciease of intelligence this obstruction must disappear, 
because it belongs to a tvpe cpiite jiropcr some centuries m the past, but no 
longei pi Opel m this enlightened age It must d.iwn upon these objectors 
that if Piovideiice had jilanned non-intei ference the anatomic possibilitj" of 
this mteifeience would hacc been less obcious 'J here can be no doubt but 
what society has the absolute moial tight to protect itself against harm from 
this souice the same as fiom the main othei foi ms of injur\ procided for 
by existing laws 

Eveiyone who has handled domestic animals knows th.it mcious chaiacter- 
istics of these animals aie tiansmittcd fiom parent to offspring, and this 
knowledge is made use of constantly m the selection of sues m the breeding 
of domestic animals That the same is tine in the human family has been 
pi oven constantly as shown by the accompainmg well authenticated examples 
and by an endless nuinliei of similai obsercations 

Aside fiom this in case of ciiminals the influence of einironment has, of 
couise, a distinctly haimful effect, because the offspimg of criminals are 
always born into a ci iminal environment 

A noted ci iminal lawvei who has been active constantly in the criminal 
couil of a gieat cit)'^ foi many years states that he has manv times encountered 
the sons of criminals guilty of the identical ci imes foi which their fathers 
weie piosecuted many yeais before 

Fifteen states in the Union have passed laws authorizing sterilization for 
certain conditions Of these nine aie still in foice, five having been declared 
unconstitutional and one having been repealed 

In 1922, the law had been earned out in 3233 cases, of which 255S had 
been operated in the State of California 

All of these opeiations weie pei formed upon insane patients in State 
Hospitals foi the Insane 

Dr F W Hatch, General Superintendent of Hospitals for the Insane 
of California, states that in his enoimous experience vasectomy in the insane 
IS followed in many cases by marked improvement in the mental condition, 
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which may be due to the absorption of secretion fiom the seveied vas 
deferens, although suggestion may also ha-ve had a favoiable influence 
Dr H C Sharp, Physician to the Indiana Reformatory, who has applied 
vasectomy since 1899, states that he has had under his post-operative obser- 
vation 236 of these cases He has nevei seen any unfavoiable symptoms in 
any case There has been no atiophy, no cystic degeneration, no distuibed 
mental 01 neivous condition, while he has noted impiovement in the condition 
of some patients 

Theie is no doubt but what efficient laws can be passed, whose constitu- 
tionality will be upheld by the couits 

CONCLUSION 

1 This foim of tieatment will eliminate in coming geneiations many 
individuals who would otheiwise be boin with vicious hei editary tendencies 

2 It will lelieve society of much haim from contact with membeis of 
these classes 

3 It will gieatly 1 educe an enoimous useless financial buiden 

4 It will lemove fiom noimal society the harmful influence due to 
vicious enviionment 

5 It will not injure the individuals tieated 

6 It will cause no pain, pioduce no defoimity, incur no dangei to life, 
and it will not inteifeie with the health and happiness of those tieated 

7 It will pi event the wretched existence of a most unfoitunate class, 
who otherwise would have to suffer because of hereditary defects 

8 It is important to beai m mind that the proposed treatment is not a 
form of punishment, but a reasonable protection to future geneiations 
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THE CONCEPTION OF SEPTIC/EMIA AND THE FATE OF 
MICR03IES IN THE BLOOD STIlEAiM-^ 

B\ Walt ox M^nnx, MD 

ot Nfw \oitK, N ^ , , , 

Ir LIVING pathogenic niicroorgainsnis jienctiate tlic blood stream, is the 
blood infected as the cellular tissue is infected in a spicading phlegmon^ 
Since the matrix is fluid in vhich the blood cells and the bacteiia are floating, 
IS an oppoitumt} offered for the intioduction of a chemical which will destroy 
the microbes and prove harmless to the Ining cells’' It has seemed to me 
timely to attempt to bring foiward some of the c\idence a\ailable which ma\ 
help to answei these questions 1 imcU , because a number of trul\ astounding 
recoveries have been lepoited, based on the assumption of an affirmatne 
answer to both questions 

It has been show’ii b\ repeated experiments that if an inert substance, like 
lampblack, is intioduced into the blood, it disajijicais in a short time It 
is not passed out of the body bt the urine or In ain of the \arious excretions 
01 secietions The minute particles of the injected substance settle out from 
the blood wdieie the ciiculation is umisuall) slow m the peculiar capillar} 
■’meshwork of the sjileen. the liver and the bone marrow Theie they come in 
contact With a special gioup of cells and are taken up by them flhesc cells 
belong to a gioup now' spoken of as the leticulo-cndothehal system and are 
distinguished not only b) a pionounced capacit} for jihagoc} tosis but by their 
special reaction to certain Mtal stains It is w'dl lecogni/ed that phagoc\tosis 
IS a pioperty of many other bod} cells, but it is a jiecuhar and especial function 
of these cells 

In expel iments recorded m a paper In Hobo,’ the material used was fine 
India ink and the amount used from 2 5 to 3 o c c The particles were the 
same size or smallei than staphylococci and the solution w as injected into the 
eai veins of rabbits The visible mucous membranes immediately became 
dark gray , at the end of ten minutes this coloi had disappeared The animals 
were killed at periods varying fiom forty-five minutes to seventeen days 
after the injection At autopsy the spleen, the bone marrow and the liver were 
found to be stained black The other organs and tissues — the lungs, heart, 
brains, nervous tissue, gastio-intestmal tiact and the kidneys were unstained 
The microscopical examination showed, even in the early stages, particles of 
India ink in the star cells of Von Kupffer of the hvei, the sinus endothelial 
cells and the pulp cells of the spleen and the endothelium of the capillaries of 
the bone marrow In the capillary enlaigement of the metaphyses of the 
long bones the particles were so thickly deposited that it w'as impossible to 
recognize the phagocytosis In the lungs and kidneys, clumps of the pigment 

*Read before the American Surgical Association, May 5, 1925 
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were seen here and there Scattered through the various organs were mono- 
nuclear and polymoiphonuclear leucocytes filled with the black particles 

During the last foity yeais numerous experimenters have shown that 
microbes injected into the blood current are deposited and detained m exactly 
the same way m the liver, the spleen and the bone marrow The completeness 
and rapidity with which they are removed and their predilection for certain 
oigans and tissues vaiy with the different miciobes 

The precise and interesting experiments made by Wyssokowitsch " over 
thirty-nine years ago brought out many of these points He used fresh cul- 
tures of moulds, saprophytic, pathogenic and non-pathogemc bacteria and 
experimented on dogs, rabbits and guinea pigs Relatively large quantities 
were injected into a vein , blood was then withdrawn at intervals of fiom ten 
minutes to twenty-four hours , cultures were taken and the colonies counted 
Enormous quantities of spores of moulds (aspergillus and pencillum) and 
saprophytic bacteria disappeared with astounding rapidity Within three 
hours, millions of bacilli (bacillus subtihs), injected intravenously, had com- 
pletely disappeared Bacteria, pathogenic for man but harmless for the 
animals expeiimented on, disappeared m the same way Thirty minutes after 
the injection of millions of cocci (streptococcus pyogenes) into the circula- 
tion of a dog, only one colony was found on the blood culture , m one and a 
half houis the blood withdrawn was sterile Even after injections, repeated 
each day for four days, of many millions of microorganisms (micrococcus 
tetragenus) into the blood of rabbits, only six colonies had grown from the 
blood culture at the end of twenty-four hours 

The disappeai ance of bacteria pathogenic for the animal, injected in small 
quantities, was equally rapid In some instances it was complete , that is, the 
blood withdrawn from a rabbit, into the blood stieam of which anthrax 
bacilli had been introduced, showed no organisms at the end of twenty-four 
hours If larger doses were introduced there was first a diminution, then 
an increase, until the bacteria became countless In a rabbit injected with 
a large dose of anthiax bacilli, at the end of five minutes only fifteen colonies 
were found in the withdrawn blood At the end of two and a half hours there 
were no colonies, at the end of forty-six and a half hours, three colonies, 
at the end of seventy hours, fifty-six colonies , at the end of eighty-four hours, 
death followed with countless numbers of bacteria in the blood stream The 
animal in which no organisms were found in the blood at the end of twenty- 
four hours was killed Cultures from the blood showed no growth , however, 
forty-five colonies grew from a culture taken from the spleen and countless 
colonies from the liver In animals that died after the injection of large 
doses of pathogenic organisms, autopsies regularly showed not only the liver, 
spleen and bone marrow, but all the tissues and organs swarming with 
bacteria The blood itself, in the larger vessels, contained but a small part 
of the myriads of microbes found throughout the body 

It IS well to bear in mind that conclusions drawn from such animal experi- 
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ments should only be applied with caution to human beings In the first 
place, the infecting agent is almost never introduced in large quantities 
intiavenously into a healthy peison There is almost ahvays a local area trom 
wduch at fust lelativeh few’ bacteria enter the circulation and such slow 
intioduction sets up most important changes in the beh.ivior and response of 
the body cells to the exciting .igcnt E\cn w'hen a local tuberculous focus, 
foi example, luptuies into a vein and tubeide bacilli in millions are carried 
through the bod\ In the \enous tuirent, import.mt changes must alreadv have 
been set up in the liodv icactions in tlic piesencc of the bacteria in the original 
centie of actniU The gieat diffeicnces m the natunil resistance of the \ari- 
ous animals to the canons exciting agents and in the Miulencc of the micro- 
oiganisms, are too w'ell known to be more than mentioned 1 here arc also 
cunous minute anatomical dilTei cnees which cause confusion, such as the 
distiibution of the leticulo-cndothelial cell groups m difTercnt animals 

One mac summaii/e the results m a \cr} general way as follows Micro- 
organisms settle out fiom the blood where the current is unusualh slow, 
the} aie eery minute and behace at fust as minute lifeless particles behace 
It IS clear that such settling out insures an opporlunit} for chance contact 
and adhesion with special cells 'I his contact is .iccompanied In phagocctosis 
and the foimation of canons bactericidal substances If pathogenic bacteria 
aie lodged and chance to glow canons toxic substances are produced cchich 
in their turn aic haimful to the bode cells 

That bactena enter the blood fiom time to time and gice little or no evi- 
dence of tbeir piesencc is cccll iccogiii/ed Iheie is a curious experiment 
cvhich I think cvoith iccoiding It was m 1879 in the call} dacs of the study 
of the pathogenesis of infections Watson Checne'’ made cultures from 
various abscesses on cucumbci infusion He thought at the time that the 
bacilli cveie pathogenic and that the cocci cverc not lie injected into his 
ocvn arm, on tcco occasions one and fice minims of a culture of micrococci 
He estimated that each minim contained at least two million microbes There 
was no appreciable local 01 gcneial leaction 

The usual sequence of events when infection occurs is as foUow’s At first 
there is a centre of activity wnth multiplication of bacteria and the formation 
of toxins, from this local focus the toxins and bacteria enter the blood, these 
bactena aie vei}'’ lapidly taken up and destiOAcd by the cells of the reticulo- 
endothelial system at the same time this system elaborates bactericidal sub- 
stances Microorganisms aie only very occasionally to be detected in this 
stage in the blood and usually only wdicn a consideiable niimljer enter the 
blood stream at once Gradually, howeA'er. the toxins of the bacteria inhibit 
ot destroy the phagocytic cells and the bactericidal substances in the blood 
become less marked The bactena remain longer alive in the blood and, during 
this stage, ceitain of them may gam foothold and begin to grow in various 
parts of the body, forming secondary centres of activity and from these more 
bacteria and toxins entei the ciiculation Finally, the phagoc}des no longer 
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act , bactericidal substances are no longei formed, the microorganisms multi- 
ply thioughout the body, myriads aie poured into the blood from the spleen, 
bone mairow and livei and from the vanous secondary foci In the early 
stages, even after repeated predatoiy incursions of bacteria, the miciobic laids 
may cease and recoveiy take place, and lecovery may also follow if the bacteria 
are cut off from enteimg the ciiculation oi if the focus be completely removed 
Eveiy phase of this contest between the organisms and the body cells is seen 
Now one, now the other, seems to be victorious All manner of transitional 
foims exist There are periods m which the bacteria are being killed or taken 
piisoner as soon as they appeal There are periods m which they are com- 
pletely victorious In looking at the contest at any given moment, it may be 
impossible to determine the outcome It may be impossible, when living 
organisms aie found m the blood stieam, to be suie whether they are multi- 
plying theie or whether they are pouring into the stieam from various foci 
It IS for this reason that the term septicsemia is no longei defined m the text- 
books as a condition m which the organisms aie actually multiplying in the 
blood current The conception of septicaemia today implies the piesence of 
living pathogenic micioorganisms m the circulating blood In common usage, 
one speaks of typhoid septicaemia and pneumococcus septicaemia when bacteria 
are piesent m the blood m typhoid and in pneumonia Bacteiaemia and sep- 
ticaemia have come to be synonymous teims In the chapter on septicaemia in 
the last edition of Choyce’s Smgeiy (1923), bacteraemia is written 111 paren- 
thesis after septicaemia The term is used whenever there is actual, direct 
evidence of microoiganisms m the circulating blood Malaria stands out as a 
disease in which the older conception is most apt Here oiganisms aie actually 
prohf dating in the circulating blood The contest between the merozoites, 
which are set free after the disintegration of the red cells, and the leucocytes, 
may be actually in the peripheral blood stieam But 111 the astivo-autumnal 
type of the disease the development of the largei ameboid forms takes place 
largely 111 the spleen and the bone marrow and as soon as the plasmodium has 
groAvn a certain size it is no longer found m the circulating blood It is dis- 
covered, however, m blood obtained by puncture fiom the spleen And in the 
fatal cases, at autopsy, enoimous numbers of the parasites, m all stages of 
development, are found m the spleen, the liver and the bone marrow 

In septic conditions following grossly contaminated wounds, such as are 
seen after gunshot injuries, special studies have shown bacteria in the blood 
stream, not only 111 severe types, but m many of the milder forms ^ 

The couise of events in the septiciemia following infection of the uterus 
has been very carefully studied by a number of observers The law surface 
left on the uteiine wall after the separation of the placenta, the imperfectly 
drained cavity, the presence of decomposing fragments of placental tissue and 
blood clot, the rich supply of lymphatics and blood-vessels, all offer an unusu- 
ally favoiable opportunity for the growth of both saprophytic and pathogenic 
bacteria and their dissemination It has been customary to group these cases 
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under the terms saprsemta and septicaemia but painstaking blood studies have 
sho\\m that the cases grouped under saprajmia are frequently accompanied b> 
bacteraemia and that, here again, all transitional forms between mild and severe 
t}pes of septicaemia (bacter.emia) exist The case reports and studies of 
Lenhartz " m this connection are most interesting 

The sequence of events m mam septic.ennas is somewhat different The 
initial focus of infection is inconspicuous or absent Bacteria pass from the 
initial lesion or from the poital of entiw through the blood stream without 
an} perceptible reaction on the part of the bod} 7'here is no direct evidence 
by blood culture of their presence But just as we arc accustomed to assume 
the passage of streptococci through the lymphatics when we find a small 
infected area on the little fiiigei pieceding an olnious phlegmon m the region 
of the epitrochlear gland so m these cases the sequence of c\ents seems to 
make it difficult to think of other explanations For example, a small fur- 
uncle a pustule or a tnfiing infected wound rcgularh precedes the deielop- 
inent of an osteoim ehtis Staph} lococci must pass from these small lesions 
diiectl} or indirectU into a lein and be carried to the right heart, then through 
the lung capillaries and final!} settle out where the circulation is umisuall} 
slow', in the luer, spleen and bone marrow where the} are destroied In the 
}oung animal, howcier, m the large icnous capillaries of the metaphyses of 
the long bones, masses of the lodged bacteria arc not killed but start to grow' 
and the lesions of osteonnelitis arc produced Hobo (/c ) has observed a 
lessened power of phagoc}tosis or an absence of it at just this point whereas 
there is an actne phagoc}tosis in the endothelial lining of the capillaries of 
the shaft 

It IS w'ell recognized that masses of bacteria can be established in a focus 
and maintain themsehes in areas w'here the natural resistance is A\eakened 
From these secondan centres of bacterial actiMt\ toKins and bacteria pass 
into the circulation When the} pass m considerable numbers they may be 
recognized b} blood culture and the sequence of e\ents that we described above 
takes place The onl} diflfeience is that the actne foci, the ones with which 
we are familiar, the ones that we associate with the disease, are actually 
secondary foci 

The phase when the bacteria aie passing unnoticed from a primary focus 
to become lodged in a secondary focus corresponds to the period of incuba- 
tion m many of the so-called infectious diseases During this penod, the 
body show's no leaction to the invading bacteria There is no chill or tempera- 
ture or sign of illness These start w'lth the invasion of the blood stream from 
the established secondar} focus or foci 

The comparison, first made by Virchow', of the struggle betw een the body 
cells and their products w'lth the microbes and their toxins, as a battle, may 
be extended Tins phase of the contest is like trench w'arfare The first 
bacterial raids aie carried out as surprise attacks Very quietly, before it is 
realized, w'lthout the exchange of a shot, a trench is taken From this trench, 
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after a time, further raids are made, but now under a destructive file Time 
after time, the raiding bacteiia are destroyed by the phagocytes and bacter- 
icidal substances manufactured by the aioused body cells Animal experi- 
ments have shown that by varying the dosage of microorganisms, that is, the 
numbers introduced, almost all the lesions that we are accustomed to see m the 
pyogenic infections may be reproduced But m man these variations seem to 
be brought about rather by the varying phases of resistance and sensitiveness 
offered by the fluids and cells of the bod}'- to the invading organisms during 
the period when the microbes pass from the initial lesion to various parts of 
the body That these phases have a most impoi tant beai mg on the interpi eta- 
tion of the results of tieatment and on the questions connected with subsequent 
infection, reinfection and suiDennfection, is evident 

Bacterial contamination of the blood stieam is well shown m the study 
of infections of the middle ear The mastoid cells are m close pioximity to 
the lateral sinus It has long been recognized that an infective thrombophle- 
bitis not infrequently follows infection here, either by direct involvement of 
the walls of the sinus or by extension to the sinus through one of the minute 
communicating veins and that such involvement is made evident clinically 
by chills and fevei Cultuies taken duiing these periods very frequently 
show the presence of bacteria m the blood stream The prompt ligation or 
lemoval of the infected vein stops the process and the patient lecovers 
Although large numbers of bacteria have been poured into the blood they 
disappear completely^ and the patient recoveis if the bacterial showers stop 
spontaneously or are cut ofif Ihe blood is bactericidal , the body cells destroy 
the microorganisms 

In malignant endocarditis, again, the focus of infection is directly m the 
vascular system Careful studies have shown that for long periods the blood 
possesses powerful bactericidal pioperties against the very organisms produc- 
ing the lesion That pathogenic microorganisms can maintain themselves m a 
nidus while the circulating blood has powerful destructive propeities for 
the particular microbes m the nidus, has been proved m a great variety 
of infections 

Our conception of septicaemia, built up by clinical observations made 
when pathogenic bacteria aie detected m the circulating blood, must take into 
account all these cases Examination of the contaminated blood gives but a 
small indication of the complex phenomena taking place The numbei of 
microbes discovered may be but a portion of the myriads in the body or may 
only indicate the passage of hundreds of thousands on their way to destiuc- 
tion To speak of the blood as infected m the sense that a local area is infected 
IS misleading The failure to consider the phenomena connected with the 
appearance and disappearance of microorganisms leads to most errone- 
ous conclusions 

Since Ehrlich introduced the intravenous injection of salvarsan with such 
success 111 the treatment of syphilis, a number of other chemical substances 
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haAC been suggested and used intra\enousl> for microbic infections Not 
onh Ehrlichs brilliant disco\er\ but the scientific conception that prompted 
his ^\ork, the painstaking studies ol the \arious chemical compounds, the 
addition of atomic group to atomic group ^Mth a definite purpose, until the 
complex chemical compound saharsan (diox\diamedoarsenohcn 7 ol dilndro- 
chloride) ^\as disco\ered ^\lth the properties required the extension of the 
^\ell-kno^\n side-chain theor} to chemothera})\ , all stimulated uork and 
encouraged the hope that similar chemical substances with specific actiMt\ 
might he found for other microorganisms It is interesting to note that in 
offering an explanation for the action of saharsan. the actne formation of 
antibodies called torth Iw the parasites killed iiist after the injection was 
considered and a warning gi\en of the danger jiresent in certain cases from 
the endo-toxins liberated from the enormous number of spirochreta killed 
His warning also against the use of the toxic chemic,il m patients with venous 
organic lesions and his unwIlhngnes^ lo ha\c the drug jilaced on the market 
until It had been tested on twent\ or thirtx thousand patients are .ill wo th\ 
of attention and imitation ' 

The well-known thcraix^utic action of quinine on the pl.ismociia of malaria 
led Morgenroth and others to work on chemical suh'.titulion ]>roduc s m the 
molecules ol this substance and final!) to the disco\er\ of optochm, which 
has fift) tunes the jxiwer of quinine and kills in vitio pneumococci in a dilu- 
tion ot one to a million Another compound — acridine, with its dernatnes, 
flaeine and acriflaeine (trepaflaMii profla\m ot the Germans) has also lieen 
studied extensn el) A preparation containing o 5 per cent of free Injiochlor- 
ous acid made h) dissohing a definite amount of chlorinate ot lime and hone 
acid m equal parts m water, was introduced under the name of eiisol .and 
has been used not onh as a local antiseptic but mtra-\enousl) in \arious septic 
conditions Churchman'' who began his studies on bacterial stains m 1910 
has recenth shown the selectne bacteriostatic action of gentian violet and 
other d)e5 and, still more recently. Young" and those working with him Ime 
called attention to the bactericidal properties of mercurochrome and ha\e 
used all these d\es mtra\ enoush in a aariet) of septic conditions A large 
number of papers ha\e appeared, from 1910 to 1923 there were 306 articles 
dealing onl) wnth the quinine and acridine dernatnes^® It is obvious!) 
impossible to Te\ lew all the material presented in the time a^'aIlable I shall 
onl) refer to a few \er) recent articles 

A paper read last autumn b) Carnck Robertson ” presented a number of 
case reports of patients treated by lntra^enous injections of eusol In his 
first case there had been sepsis following furunculosis No mention is made 
of the site or extent of the lesion In another, a most unfortunate accident 
had apparentl) occurred, an intra-peritoneal abscess spreading from the pelvis 
to the lumbar gutters had follow ed a simple a entral suspension There w’as 
also an abscess m the abdominal wall These foci -were opened and drained 
but the patient continued \er) ill Intravenous injection of eusol w’as fol- 
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lowed by a chill, a tempeiature of io6 and by piompt recoveiy In another 
instance, pneumonia was followed by empyema The thoiacic cavity was 
opened and diained A lung abscess evidently followed, for the patient is 
described as lying face down over the side of the bed while foul smelling pus 
poured fiom his mouth He was given an intravenous injection and reco\ered 
I have lefeired to these reports without other comment than that they seem to 
me to show the unsatisfactory nature of the clinical evidence offered 

In a repoit of Young and Hill (It) on seven patients treated intraven- 
ously by mercurochrome and five by gentian violet, the lesults are described 
as almost miraculous, the patients being “ snatched from the jaws of death ” 
In a staphylococcus septicaemia in an infant there weie multiple abscesses 
The child is described as almost moribund there weie three positive blood 
cultuies The desperate condition of all the patients described is the most 
striking feature Recoveries are reported m seveial cases of far-advanced 
teimmal septicaemia The blood is described, in each instance, as steiihzed 
by the chemical Brill and Myers, however, lepoit that m five cases the 
intiavascular injection of mercurochrome and gentian violet m no way intei- 
fered with the pi ogress of the geneial septic infections The organisms 
repoited in their cases were streptococcus, staphylococcus and colon bacillus 
Meleney and Zau,^^ m Januaiy of this year, drew the conclusion from caie- 
fully earned out tests that the bacterial inhibiting action of neutral aciiflavme 
within the body of the rabbit is so slight against the haemolytic streptococcus, 
even in lethal doses of the dye, that it is not a legitimate intravenous medica- 
ment and that it has a distinctly harmful effect, especially on the cells of the 
livei and kidney 

On the medical seivice at St Luke’s Hospital, gentian violet, meicuro- 
chiome and aciflavme have all been administered intravenously in patients 
suffering from endocaiditis with positive blood cultures of streptococcus 
vindans None of the patients showed an impiovement that could be faiily 
attributed to the medication All foui of the patients eventually died The 
characteiistic leaction after the injection was regularly seen 

There can be no question of this powerful reaction following the intra- 
venous injection of certain chemicals, the chill, temperature, diafihoea, 
appearance of the patient, all suggest a violent disturbance One cannot 
dismiss the evidence presented of rapid recovery But how often does it 
occur, how much is due to the bactericidal action of the ditig, how much is 
due to its toxic effect on the body cells ^ It should be borne m mind that 
shortly after its introduction into the blood the chemical comes m contact 
with the cells of the reticulo-endothelial system, which we have referred' to as 
concerned in the defense mechanism of the body, and almost certainly pio- 
foundly influences them IMay it not be that at times substances aie liberated 
that aie harmful to the bacteria^ Is not the action dependent on how much 
the drug stimulates or conserves the natural defense mechanism of the body' 
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At other times, may not some of the chemicals introduced produce various 
degenerative changes in the cells of the liver, the spleen and the kidney^ 
Dramatic reports of collections of heterogeneous clinical material is not 
convincing Shall ne speak, m coming jears, of the stciihzation of the blood 
01 the poisoning of the body cells In the intravenous injection of certain of 
these chemicals ^ We have seen that contamination of the blood stream occurs 
under a vaiiety of conditions In m.iny cases blood cultures show simply 
showed s of bacteria, the absence of bacteria m the blood stream often indi- 
cates but examination between show'crs Main so-called septic<emias termin- 
ate With staitling suddenness untreated 

It should be possible to present the reports of experiments on a laige 
senes of animals with the characteristic lesions of generalized infections from 
miciobes, with contiols that show the airest of the infection and recover} 
aftei the intiacenoiis injection of the canons chemicals used 'Ihis has been 
done in mane instances in the stude of the quinine and acridine dencatnes 
Patients cvith ulcerating lesions on the heart calves and bacteremia seem to me 
to offei the most suitable clinical matenal for stude The streptococcus, the 
staphe lococcus and, rarely, the gonococcus, hace all licen obserced as exciting 
agents The lesion is local, accessible to the antiseptic , in the early stages the 
blood alieady possesses piopcrties harmful to the bacteria and, although in 
the mild cases theie are periods of remission, this disease is piogressive 
The only miciooiganisms so far successful!} combated m the human being 
by chemicals are the inciting agents of malaria and syphilis Although there 
IS much disagreement about the pioper classification of the true spirochaite, 
It may be said that neithei belongs to a gioup of true bacteria The plas- 
modium of malaria is one of the pathogenic protozoa and the zoologist, 
Schaudinn, the discoveier of the treponema pallidum, placed this organism 
also m a group wuth the protozoa In neither instance do eve speak of steriliz- 
ing the blood speak of curing or arresting the disease 

The point I wash to emphasize is that in the generalization of infection 
a veiy complex process is passing on in the body The presence of microbes 
m the blood is but one phase or part of this piocess To speak of the blood 
as infected m the sense that the cellular tissue is infected m a spreading 
phlegmon is eiioneous and misleading To speak of the blood being sterilized 
by the intravenous injection of a chemical as a test tube containing a broth 
culture IS disinfected, is equally misleading and erroneous 

BIBLOGRAPHY 

^ Hobo, T Pathogenesis of Osteomj'ehtis Acta Scholfe Med , Univ Imp , Kioto, 

\ol IV, p I (Bibliographj' ) 

‘ Wyssokowitsch, W Ueber die schicksale der in’s blut injicirten mikroorganismen im 
korper der warmbluter Zietsch fur H}'’giene, lS86, ^ol i, p 3 
^ Cheyne, Watson Trans of the Path Socy of London, 1879, vol xxx, p 5^0 
^Anderson, H M, and Richardson, G Septicaemia in Gunshot Wounds Bnt Jour 
of Surg, 1918, vol V, p 393 


334 



THE CONCEPTION OF SEPTICEMIA 

° Legrain, Pierre Septicemies au cours de J’evolution des blessures de guerre Theses, 
Pans, 1917-18 

“ Lenhartz, H Die Septischen Erkrankungen, 1903, p 462 

'Ballinger, E G 606, or Dioxydiamedoarsenobenzol N Y Med Jour, 1910, vol 
xcn, p 1157 

* Churchman, J W The Selective Bacteriostatic Action of Gentian Violet and Other 
Dyes Jour of Urology, 1924, vol xi, p i 

“Young, H H, and Hill, J H The Treatment of Septicaemia and Local Infections by 
Mercurochrome 220 Soluble and by Gentian Violet Jour A M A , 1924, vol 
Ixxxii, p 669 

'“Laqueur, E Die neuren chemotherapeutischen praparate aus der chimnreihe und aus 
der akridinreihe, 1923 (Bibliography ) 

Robertson, Carrick Intravenous Injections in Septic Conditions Surg , Gyn and Obst , 
1925, vol xl, p 218 

“Brill, L C, and Myers, H B Alercurochrome 220 Soluble and Gentian Violet Jour 
A M A, 1925, vol Ixxxiv, p 879 

“Meleney, F L, and Zung-Dau Zau Action of Acnflavme on the Blood and Certain 
Tissues of Rabbits Jour A M A , 1925, vol Ixxxiv, p 337 


335 



FAT ISMBOLISM^*^ 

■\vinr sruDi oi rwo tatvi. cvsns 
B-i Ainiiun W Eliin&.jMD 


AM) 


Ch \nLi:s E M \utin. M D 
Vi han^, N 'V 


oi 



Ii HAS long been Known tb.it fiee liquid f.nt ni<i\ under cei tain conditions 
gam access to the blood-vessels and be transiioitcd in the blood stream Fat 
in this foim, of coiiise, is to be more oi less shaiph distinguished from fat 
m the minute p.u tides of emulsification oi saponification, which pla\s little, 

if an\, iin- 

, yfy ~ ' po rtant 

lojc in the 
pi o duct ion 
of e m b o- 
hsin F a t 
em boll sm 
IS essen- 
1 1 a 1 1 3 a 
surgical 
complica- 
tion a n d 
u s u a 1 1 3 
occurs as a 
sequel to 
trauma es- 
pecialh o f 

the long bones or fatt3' stiuctuies of the bod3 In any instance in which fat 
IS set fiee from ruptuied fat cells, moie ot less embolism ma3' lesult, the 
S 3 'mptoms of wdiich will depend not only upon the amount of fat wdiich 
enters the blood stream, but also upon the localiration of the fat emboli in 
the capillaries 

Fat gams access to the circulation mainl3’^ thiough iu] 3 tuied blood- 
vessels, but it IS also piobable that a small amount of fat ma3' leach the 
cuculation through the l3anphatics b3' of the thoracic duct In the great 
majont3' of instances it is piobable that the amount of fat entering the 
circulation is small and the localization not serious, so that few'’ or no 
s3'mptoms ma3' ensue and no suspicion of the condition be had In a smaller 
numbei of cases, but piobabl3' far more frequently than is geneially recog- 
nized, fat emboli do produce symptoms which are usuall3' attributed t o other 

* Read before the American Surgical Association, May S> iP^S 
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causes, and m a still smaller number these symptoms aie of great seventy, 
and death ensues Compai ativel}^ few conect clinical diagnoses of fat 
embolism have been made, and the pathologists, too, have undoubtedly ovei- 
looked the condition in many instances 

The object of this papei is to call to the attention of the suigical piofes- 
sion a condition of gieat impoitance, and m oui judgment of relatively fie- 
quent occuiience, and to piesent the clinical pictuie and the pathological 
findings in two cases which have been caiefully studied Historically, much 
has been wiitten about fat embolism, chiefly by the German pathologists 


beginning with 
Viichow 111 his 
classical work 
on embolism in 
1862 Zenkei , 
1 11 1862, o b- 
seived the fiist 
case of fat 
embolism of the 
pulmonary c a- 
pillanes m man, 
and dining the 
succeeding 



y e a 1 s many [ 
ai tides were > 




written and Pjq 2 — Case I Heart Osmic acid preparation Colony of fat emboli with 
much e X p e 1 1 muscle fibres undergoing fatty degeneration 

mental work done, chiefly on the continent Duiing the past few yeais 
ceitain Ameiican wi iters have given especial attention to this subject 
The most complete survey of the liteiature, together with the most exhaustive 
study of the condition made up to that time was the aiticle published by 
Waithin in 1913 in the International Clinics To Warthin’s summaii/ed 
obseivations and conclusions piactically nothing of impoitance has since been 
added It is a sti iking fact that this condition seems to have been almost 
entiiely ovei looked by Ameiican suigeons, and the leferences to this con- 
dition in Ameiican surgical liteiature aie smgulaily lacking and inaccuiate 


Case I — J M H , aged twenty, a strong, healthy, athletic young man, whose past 
history was negative, was riding on the front seat of an automobile beside the driver at 
about 3AM, October 12, 1924, when the car crashed into a telephone pole, and the 
patient sustained closed fractures of both femora in the middle thirds He was trans- 
ported with all possible care to the Albany Hospital, where he was admitted to tlie 
surgical service about two houis after the accident Retentive dressings were applied 
wth the minimum of manipulation and the patient given a small dose of morphine 
The patient was carefully examined b> Doctor Elting at 10 am, at which time the 
temperatuie was normal, the respirations 20, and the pulse 100 There was considerable 
swelling and ecchymosis of both thighs, but no manipulation was indulged in There was 
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drips In either lung are se^eral irregular hemorrhagic areas, i to 2 cm in diameter and 
having a lobular distribution 

The pericardial caMty contains 50 ccm of a clear jellow fluid Scattered o\er the 
epicardial and endocardial surfaces but most abundant m the right \entriclc are 
numerous petechias i to 2 mm m diameter The\ also occur m the imocardium, whcic 
thej’^ are often surrounded b}' a narrow, 3ellow'^ opaque zone 

In the pelvis is an extensne subperitoneal haematoma It coAcrs the superior surface 
of the bladder and continues up over the brim of the pelvis well into the tissues of the 
posterior abdominal w'all The haematoma is most marked over the superior ramus of 
the right pubis, 
w'liich IS frac- 
tured The bone 
1 s fragmented, 
dislocated, and 
the edges much 
roughened 
Pin-point hem- 
orrhages scat- 
tered throughout 
the mucosa of 
the entire intes- 
tinal tract In 
caecum are 
numerous 
streaky mucosal 
hemorrhages 
The pancreas 
IS normal in the 
gross Near the 
tail of the pan- 
creas is a lymph-node, i cm in diameter, shownng much central caseation The Iner 
w'cighs 1780 gms The cut surface is opaque, and the markings arc indistinct The gall- 
bladder and ducts are normal The w'eight of each kidney is 150 gms The vessels at the 
junction of the cortex and medulla aie injected The adrenals appear noiinal In the 
mucosa of the bladder, mostly about the neck, are numerous small hemorrhages 

Brain The w'^eight of the brain is 1580 gms There is tlie slightest suggest on of a 
cerebellar pressure cone, and the uncus piojects into the interpeduncular fossa somew'hat 
more piominently than normal There is no othei gross evidence of cedema, and no 
hemorrhages are seen 

Mtc) oscopic E\amwatwn — Heart There are numerous small areas of hcinoirhage 
in wdnch large numbers of fat emboli may be seen The emboli often appear as long 
cords, and their diameter varies w'lth that of the vessel in which they are lodged The 
cells surrounding small groups of emboli often show considerable fatty degeneration 
Phagocj'tic cells are not noted in such areas Interstitial oedema and congestion arc 
extreme These changes are most marked in the left ventricle 

Lungs Fat emboli are excecdinglj'- numerous in the lungs The alveolar walls aic 
congested and most of the capillaries are stuffed wuth fat A small amount of free fat 
IS present m the alveoli The alveoli are, in most instances, filled with transudate, but 
there is also considerable hemorrhage There is a small amount of hfemosiderin in the 
aheoh, some of w'hich has been phagocj'tcd There is an acute bi onchiohtis and also 
small patches of earh bronchopneumonia The exudate consists almost entirelj of P0I3- 
morphonuclear leucocjtes, a small amount of fibrin and a few' macrophages 
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Fig 4 — Case I Spleen Scharlach R and h£emato\>hn showing tenoenej for 
the emboli to group themselves about the periphery of the Malpighian bodies 
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these areas There is little or no phagocytosis Areas of degeneration aie seldom seen 
in the fibre tracts The remainder of the brain tissue is extremely cedematous 

Case II — L , aged twenty-one, was a healthy young man of good habits At 
2AM, on April 29, 1923, he fell from a window, a distance of 30 feet, and struck on the 
pavement, sustaining a closed fractuie of the left hip and a compound comminuted frac- 
ture of the right humerus He was removed at once to the Troy Hospital, wheie he 
was seen by Doctor Elting at 10 a m The fractures were carefully immobilized and 
the patient removed to the Albany Hospital, where he v/as admitted to the surgical ser\ ice 
at 12 noon on May i At that time he appeared to be somewhat pale and shocked but 
quite rational 
The temperatiue 
was 988°, pulse 
120, and respira- 
tions 23 The 
patient was 
placed in a frac- 
ture bed and ev- 
tension applied to 
the left leg The 
right upper aim 
presented an 11- 
regular wound 
about 10 cms in 
length, situated 
on the external 
surface at about 
the mid-region of 
the arm and just 
over the site of 
fracture of the 

humerus Wet antiseptic dressings were applied and the arm immobilized There were 
numerous contus ons of the chest and abdomen, but none of the head The patient was 
lestless and uncomfortable, but his condition remained fairly satisfactory The tempera- 
ture was practicall}^ normal for three days, and the pulse ranged from 90 to 100 The 
respirations were about 25, and there were no cerebral, cardiac or respiratoiy symp- 
toms of any significance For the first two days the patient was restless and difficult to 
manage at times, but on the third day the general condition was much improved He was 
less restless, quite rational, and sleep was more natural Early on the fourth day the 
temperature rose in a few hours to 104°, the pulse to 140, and the respirations to 35 The 
patient was at first restless and delirious, but later m the day he became stuporous and 
during the night lapsed into coma When seen on the morning of the fifth day the tem- 
perature was 105°, the pulse 150, and the respirations 40 He was quite comatose, with 
Cheyne-Stokes respiration The reflexes were abolished The breathing was labored 
Cyanosis was pronounced, and there was evident pulmonary oedema The pulse was 
weak and the arterial pressure low The eye grounds were negative The wound on the 
right arm was unchanged except for a slight amount of sero-purulent discharge Cultures 
from this wound made on the fourth day showed a haemolytic streptococcus and a haemo- 
lytic staphylococcus aureus Blood cultures made on the fourth day were negative 
Urine examination showed some albumin, a few granular casts and a few red blood-cells 
Unfortunately no special examination was made for free fat 111 the urine The tempera- 
ture, pulse and respiration remained elevated The coma continued, and the patient died on 
the evening of the fifth day, approximately four and three-fourths days after the accident 
Autopsy performed bj^'"Drs V C Jacobson and L Sutton, one and one-half hours 
post-mortem 
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Fig 6 — Cnse I Kidney Osmic acid preparation Fat emboh in the glomeruli 

and extra-tubular capillaries 
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Tlie body is that of a well-developed and well-nounshed young, white, male adult, 
183 cm m length There are numerous petechial hemorrhages in the skin and con- 
junctivae These hemorrhages are most marked over the anterior abdominal wall, chest 
and arms 

0 \ er the outer aspect of the right arm is a laceration 3x1 cm It is several centi- 
metres m depth, and from it a blood-stained, turbid fluid exudes The tissues for 
several centimetres about are oedematous and indurated A comminuted fracture of the 
humerus, with much crepitation, can be easily felt just beneath the surface Numerous 

blebs with a reddish 
base are scattered 
over the outer sur- 
face of the lower 
half of the arm 
The circumference 
of the right arm is 
30 cm and of the 
left arm 25 cm 
The left femur is 
fractured at about 
Its middle Measur- 
ing from the anter- 
ior superior spine of 
the ileum to the in- 
ternal malleolus, the 
left leg IS 91 cm 
and the right leg 99 

Tic 7 — Cise I Pancreas Scharlach R and haimatoNylin In centre is an cm m lengtn Bc- 
islet of Langerhans snollen, congested and containing fat emboli , , 

ginning 4 cm below 

the right ihac crest is a large area of ecchymosis and yellowish discoloration 29 x 14 cm 
There are various ecchymoses of the right knee, right leg and left leg 

An extensne hemorrhage in the pelvis covers the bladder, sigmoid and psoas 
muscles There is about 10 cc of free blood in the pelvis In the anterior abdominal 
wall IS a diffuse rctro-pentoneal hemorrhage and the peritoneum shows a few small 
lacerations The mesenteric lymph-nodes are enlarged, some of them being 2 j 4 cm 
m diameter 

Tlie left pleural cavity contains 50 c c of thin, reddish-brown fluid and the right 
ca\ its 10 c c of blood The pericardial cavity and heart are apparently normal 

The lungs are acutelj congested throughout, but more so m the lower lobes 
Projecting abose the surface of the lower right lobe is a bleb 3 cm m diameter, filled 
with blood Within the substance of the lung are several similar pools of blood There 
are no large hemorrhages m the left lung, but digestion of considerable tissue about the 
hilum has occurred from a perforation m the oesophagus Many of the bronchioles 
contain a mucopurulent material 

The spleen (370 gms ) is grajish-red, firm, and the Ijmphoid follicles prominent 
The lower two-thirds of the oesophagus is thin and necrotic An agonal perforation w'liich 
communicates with the mediastinum and left pleural cavity has occurred m the 
middle third 

The h\er weighs 2150 gms The cut surface is opaque In the right lobe are 
sereral linear fractures, 4 to 6 cm in length, filled with clotted blood The surrounding 
tissue IS necrotic The kidners are congested The adrenals, bladder, genitalia and aorta 
appear normal 

The brain is congested and oedematous There are pin-point hemorrhages diffusely 
distributed throughout the gray and white matter of the cerebrum, cerebellum, pons 
and basal ganglia 
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Mtctoscopic Exammatwn — Heart Fat emboli are scattered throughout the myocar- 
dium In many instances they form small groups about which the muscle fibres ha\e 
undergone fatty degeneration Rarely is there any phagocytosis There is congestion and 
interstitial oedema Leucocytic thrombi are present in several of the coronary vessels 
and necrosis of the adjacent muscle fibres has occurred 

Lungs Massive hemorrhage has disrupted the lung tissue, the blood filling the 
alveoli and bronchi Fat emboli are exceedingly numerous, being located principally 
in the alveolar capillaries There is a small amount of free fat in the alveoli The 
alveolar walls are intact Hiemosiderin-laden phagocytes are numerous There is a 
slight purulent bron- 
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Fig 8 — Case I Frontal lobe Haematoxylin and eosm Focal necrosis 
with vacuolization and rarefaction of the area The cells are shrunken and 
pycnotic There is no phagocytosis 


chitis and polymor- 
phonuclear exudate 
about some of the 
hemorrhages 
Spleen There is 
an acute splenitis of 
the hyper^emic type 
Fat emboli aie nu- 
merous and located 
chiefly in or about 
the lymphoid 
follicles 

Liver Fat emboli 
are numerous m the 
small vessels of the 
periportal spaces 
Fine fat droplets are 
abundant in the liver 
cells along the bile 
capillaries There 
are large areas of 
necrosis, sometimes 

involving whole lobules or the periportal portions, but mostly of irregular size and 
shape Phagocytosis b> polymorphonuclear leucocytes is in progress in small foci 
Rents in the liver-tissue, probably from trauma, are filled with blood 

Pancreas Fat emboli are most numerous in the Islets of Langerhans There is slight 
oedema and congestion 

Gastro-intestinal Tract Fat emboli are most often seen in the capillaries of the 
submucosa The mucosa of the duodenum shows a mild acute inflammation 

Kidney Fat emboli are abundant in the glomeruli, which are swollen, congested and 
often contain an excess of polymorphonuclear leucocytes There is an acute tubular 
nephritis and interstitial leucocytic infiltration is conspicuous in many places in the 
medulla and cortex 

Adrenal The cortex has undergone considerable fatty degeneration with necrosis 
and disappearance of many cells There are many emboli, some of large size, princi- 
pally located deep in the cortex 

Skin of Arm There is a purulent inflammation of the skin and subcutaneum, with 
tracts of exudate dissecting between the muscle and fascia Fat emboli are unusuallj' 
abundant, some large vessels being completely occluded 

Brain Several sections of the cerebral cortex, cerebellum, pons and bulb are 
examined In all sections fat emboli are present There are many small foci of necrosis 
Some foci show simpl> rarefactions with destruction of myelin and pjcnosis of the cells 
In other areas hemorrhage alone ’s most prominent Some foci of necrosis are sur- 
rounded by a rim of hemorrhage Phagocytes are not common Often the centre of a 
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necrosed area is occupied bj a vessel plugged with fat Emboli are less prominent in the 
fibre tracts Se\eral small hemorrhages are noted in the floor of the fourth ventricle 
and in the cerebellum 

Note — ^Shortlj before death, cultures of the material from the wound in the right 
arm showed the presence of hsemolytic streptococcus and hsemolytic staphylococcus aureus 
The autopsy findings were regarded as typical of streptococcus septiciemia, although 
unfortunately a blood culture was not made after death The focal lesions so widely dis- 
tributed in the body, the bronchopneumonia with hemorrhage and the bacteriological 

findings 111 the arm 
wound seemed 
sufficient for a diag- 
nosis o f probable 
septicsemia 
After Case I was 
levealed as one of 
fatal fat embolism, 
Case II was studied 
from the same angle 
and proved to be 
one of fat embolism, 
the focal lesions be- 
ing not due to bac- 
terial emboli, but to 
occluding fat 
droplets 

Tig 9 — Cnsc I Motor are-i Osmic acid preparation Semi-confiuent foci 

of necrosis There has 

been a lemaikable tendency to regaid cases of fat embolism as cases of shock, 
and It would appear that this term has home the brunt of the incorrect diag- 
noses W T Portei, of Boston, in 1917, both asserted and demonstrated 
that the so-called shock following war wounds of the long bones was m 
the great majority of instances due to fat embolism His experiments 
conclusnely proved that all of the symptoms of shock could be readily 
caused b) fat embolism of the lower stiuctuies of the brain, the clinical 
and pathological pictures presented by his experimental animals being 
exact!} the counteipart of those observed in the human subject Poiter 
furthei demonstrated in 1919, that the injection of a very small amount 
of olive oil into the vertebral arterj of animals would cause fat embolism 
of the Taso-motor centre, thus bringing about Taso-motoi paralysis and 
shock Porter e\en went so far as to declare that fat embolism is the 
most frequent cause of wound shock upon the battlefield The amount of fat 
which ma} be found in the capillaries is at times astounding, and it is difficult 
to conceive of wdiere all the fat comes from There is, furthermore, no 
definite relationship between the amount of trauma and the extent of the fat 
embolism As a rule the trauma is rather severe, but in some instances it 
IS comparatneh trnial 

It IS not altogethei uncommon for surgeons to lose cases of fractures of 
the long bones a few' dajs after the accident w'hen eTcrj thing appeared to 
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be going well The temperature, pulse and respiiation begin to rise 
The patient becomes at first restless, then peihaps dehiious, then comatose 
and death ensues The surgeon usually regards these as cases of shock, 
toxsemia, infection or concussion, but they are piactically always cases of 
fat embolism 

It IS probable that fat embolism m the absence of infection is the most 
common cause of death after fractuie of the long bones 

Waithm has especially emphasized the medico-legal impoitance of 
fat embolism after mjuiies m which the usual diagnosis by the coionei’s 
physician is shock, apoplexy, 
alcoholism, concussion, heart dis- 



ease, etc It may be positively 
stated that fat embolism occuis 
only during life, and its pies- 
ence in the body aftei death is 
piesumptive, and in the majoi- 
ity of cases, positive evidence of 
tiauma befoie death 

Fat emboli are bland, and then 
effects aie puiely mechanical Foi 
then production thiee conditions 
must be fulfilled 

1 The fat must be hbeiated 
fiom the fat cell 

2 It must be liquid and acces- 
sible to the cncLilation 

3 Theie must be some foice to 
drive It into the blood-vessels 



Tnnm'i nnri rlip 'imnnimniMncr „ 10 —Case I Occipital lobe cortc\ Scharlach 

1 1 clUula cinu tne acconipclu} ing hjEmTtoxyhn Numerous f'lt emboli An Trc i 

hemonhage, with at times mfec- of necrosis ,s surrounded by several large embol. 

tion, easily bung about the hbeiation of fat fiom the cell The second con- 
dition IS met by the patent vessels m the bone-marrow, and Haveisian canals, 
which show much less tendency to close aftei tiauma than do othei \essels 
Hemonhage, oedema, inflammation, manipulation or tight bandages ma\ read- 
ily supply the inci eased pressuie to force the free fat into the vessels The 
amount of fat which may be, and in fatal cases usually is, deposited in the 
capillaiies is apparently out of pioportion to what would be legarded as the 
noimal amount of fat in the tiaumatized area Some observers have thought 
theie must be some othei souice foi the free fat, but none has as yet 
been demonstiated 


In an effort to determine whethei oi not the fat content of the organs was 
actually increased, the lungs and spleen of the two cases of fat embolism and 
the same organs of five othei diseased states were extracted The lung \\as 
chosen because most of the fat must at some time pass through or lodge 
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in it As the spleen may be considered a filter m the systemic circulation, 
it was also extracted 

The tissue was first dehydrated over concentrated sulphuric acid, 
then powdered, weighed and mixed with fat-free plaster-of-Paiis 
Using sulphuiic ether as solvent, the fat was extracted by means of 

the Sox h let 
appaiatus Ex- 
traction was con- 
tinued for at least 
20 hours in evei v 
case After 
extraction the fil- 
trate was diluted 
to a known vol- 
ume [usually 100 
c c ] and lo c c 
placed in a 
weighed crucible 
The e t h e 1 was 
then evaporated 
and the ciucible 

Tig II — Case I Section lateral to the Sylvian aqueduct at the level of i nsrAirrliprl 

the third ner\e Scharlach R and haematoxylin Large focal necrosis with 3. g R 1 li wclgucu 
tniny cmbol. m and about it 

content of the whole and the percentage composition of the dehydrated speci- 
men was computed The following aie the estimations 


Disease 

Lungs 

Spleen 

Fat embolism [Case 1] 

45 5% 

52 t;% 

Fat embolism [Case II] 

35 4% 

29 1% 

Extensnc superficial burns [Ive] 

3 5% 

3 4% 

Acute alcoholic poisoning 

II 7 % 

87% 

Fracture of skull with maceration of brain 

138% 

12 1% 

Peritonitis following bullet wound 

9 1% 

23 8% 

Peritonitis following perforation of jejunum 

81 % 

19 0 % 

Normal content [Wells] 

173% 

Id 2% 


This, so far as we are able to learn, is the first actual demonstration of 
the quantitatne increase of fat in the organs of cases dead of fat embolism 
and confirms the microscopical findings What is true of the lungs and 
spleen will naturally hold true of the other organs 

Welch states that fat embolism is the commonest form of embolism It 
IS our feeling that all fractures involving the fatty marrow of bones are 
probably associated with some degree of fat embolism, but that in the great 
majorit} of cases the embolism is so slight that no symptoms are produced, 
while in a lesser number of cases true sjmptoms do result which are usuall}" 
incorrectE interpreted 

In all of these cases recovery takes place, and in onl) a few of them 
ma} It be possible to pro\e the diagnosis In the cases that result fatally, 
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however, a carefully performed autopsy will alwavs demonstrate a most 
stiikmg and chaiactenstic picture and one that cannot possibly be confused 
^\lth any othei known pathological condition 
Fat embolism may be caused — 

I By all forms of trauma affecting the mariow of bones, especiall} 
fractures 


2 All kinds of oper- 
ations upon bones, espe- 
c 1 a 1 1 3^ the so-called 
01 tbopcedic opei ations 

3 Trauma, i n - 
flammation, necrosis or 
operation upon f a 1 1 3^ 
tissue m any pait of 
the bod3'' 

Fat embolism result- 
ing fiom olhei causes is 
lare and of pathological 
interest only, as tbeie are 
1 a r e 1 y any definite 
symptoms 

The vast majoiity of 
cases of fat embolism aie 
due to tiauma of the 
bone and aie most fre- 
quently obseived aftei 
injury to the bones con- 
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Fig 12 — Case I Floor of the fourth tcntncle H'crmtox\lin 
and eosin Large area of rarefaction occurring in the nucleus of the 
hypoglossal nerve The ganglion colls show \arious stages of 
degeneration 


amount of fatt3^ maiiow, 
as the femui, tibia and 
bumeius The osteopo- 
lotic bones of the aged 
and the atiopbic bones of 
any age, containing more 
than the normal amount of fat, are natuially of etiological importance, but it is 
especially apt to occui after seiious injur3’^ to the long bones of the beedtb3 
young adult, paiticulaily in the third decade The fat may pass into the 
blood stream lapidly and in sufficient quantity to produce symptoms almost 
immediately, although in the majOiit3’- of instances the accumulation of the fat 
m the capillaiies is a slowei process, and the s3mptoms do not appear foi some 
bouis. It may be seveial da3s after the trauma Tight bandages, manip- 
ulation, movement and jarring are factors which may favor fat embolism 
The oft-iepeated and generalh accepted observations of the lessened 
shock obseived m the late war, as the splinting and transportation of cases 
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of fracture became moie expert, skilful and expeditious, furnish in oui judg- 
ment not only clinical evidence of the impoitance of fat embolism as a cause 
of the so-called shock in these cases, but also striking evidence of the 
importance of prophylaxis in possible cases of fat embolism There can be 
little doubt that many cases of death from so-called post-operative or trau- 
matic shock are cases of fat embolism, foi unless autopsies are conducted with 
this possibility m view, many, if not most cases, of fat embolism will 
be overlooked 

The manner m which fat droplets produce embolism has been much 

discussed Gauss, 
by adding olne 
oil to c 1 1 r a t e d 
h u m a n blood, 
claims to have 
inci eased its vis- 
cosity appioxi- 
m a t e 1 y f o u i 
times This was 
confirmed 
by Bissell In at- 
tempting to lepeat 
these expel iments 
we were at once 
confronted with 
the extreme diffi- 
culty of keeping 

the fat dioplets in the emulsion of sufficient size to form emboli in a 
capillar} tube When they were of large size and could be induced to 
entei the capillar} tube, the findings agieed with those of Gauss and 
Bissell, and even when a single droplet of fat was made to enter a capill.iy 
tube ahead of a column of noimal salt solution, the time for the passage 
was increased to the same degiee as was originally found Obviously the 
aijparent increase in viscositv was due, not to the increased viscosity of the 
whole mixture hut to the presence of the fat alone In an effort to make the 
fat lemain emulsified, it was shaken in a mechanical shaker, and to aid in the 
emulsification ground glass was added When this was done and the viscosity 
tested it was found not to he increased over that of the salt solution wuthout 
fat In this case the emulsion was very fine and did not settle out 

The lattei finding is, of course, not new and only serves to hear out 
what has long been known in hpcemia, as of diabetes, where there is an 
extremel} fine emulsion of fat and blood and in which fat embolism does 
not occur So it is that from these experiments w^e believe that wdiile the 
progiess of fat emboli through a capillary may be slow or even halted, it is 
due to the greater viscosity of the fat alone, rather than to the increased 
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viscosity of the whole fluid These experiments veie performed both with 
olive oil and human fat Olive oil has a somevhat greatei mscosiU than 
human fat 

The chaiacteristic lesions of fat embolism are widespiead thioughout the 
body, and a knowledge of the patholog}' is absoluteh essential foi a piopei 
inteipietation of the clinical phenomena At the site of the mjun oi 
opeiation liquid fat is found often mixed with blood or pus This fat enteis 
the more oi less patent veins, especially those of injuied bones, aided by the 
inci eased tension at the 
site of the injuiy In 
addition to the fat which 
entcis the blood-vessels, 
fat may also entei the 
lymphatics, pass thiough 
the 1 e g 1 o n a 1 lymph- 
glands, and reach the 
venous c 1 1 c u 1 a 1 1 o n 
thiough thoiacic duct 

The lesions which 
occui depend upon the 
amount and the distiibu- 
tion of the fat which 
entei s the cii dilation 
The fat appears to be 
first ariested chiefly in 
the pulmonai y capillai - 
les, and in many in- 
stances it may go no 
fuithei, but as the fat 
iiici eases m pulmonai y 
capillai les it passes into 
geneial ciiculation, then 
it IS that a widespread 
distiibution takes place, 
and theie are no organs or tissues which ma\ not show fatty embnhsm 

It is piobable that a consideiable amount of fat can be tolerated in the 
capillai les without necessaiily producing seiious lesions If the fat enteis 
the heart m laige amounts the result ma} be vei} similar to that obser\cd 
m an embolism The heait action ma} not be sufficient to drue tbc fat into 
the lungs, and seiious embaiiassment of the heait and death ma} ensue The 
heait action and function aie also seiioiish and e\en iireparabh impaired b\ 
myiiads of capillai} fat emboli in tbe terminals of the coronan arteries 
causing laige numbeis of small caidiac mfaicts and it is probable that most 
of the caidiac sMiiptoms are due to this condition Liquid fat mai be 
obsened in the right heart, and numerous petechial hemorrhages occur 
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Tig 14 — Cisc II Adrcml Sch^^I^cil R 'inrl hxm ito\>Iin 
Extensive fatt> dcpcncration of the cortical cells The arrow points 
to a larpc embolus 
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beneath the epical dium and endocardium, surrounded in some instances by 
a small rim of light }ellow discoloration Microscopically, the emboli seem 
to group themselves in colonies, and aiound these emboli the heart muscle 
shows fatty degeneration and anccmic infarcts 

The pulmonaiy capillaries receive by fai the laigest numbei of fat emboh 
The lungs at autopsy aie rather firm, and a thin blood-stained fluid diips 
from the cut surfaces, while fat dioplets may be seen m the blood-vessels 
GEdema, congestion, hemorrhage and rarely hemorrhagic infaiction are seen 
Subpleural hemorrhages are often observed Microscopically the lungs pre- 

s e n t in addition, 
when stained with 
Sharlach R or osmic 
acid, capillaiies 
gieatly dilated and 
filled with fat which 
may be m a globular 
01 confluent foim 
The biain in the 
gross usually is the 
picture of ceiebial 
adema Scattered 
mihai} hemorrhages 
are evident on the 

Tig is — Cnse II Cerebral cortex Scharlach R and hiematoxslin Two SUl faCC, aS WCll as 
areas of focal necrosis each containing a fat embolus throughout thc sub- 

stance of the biain Microscopically, minute hemorrhages aie found aiound 
small vessels filled with fat The sui rounding brain tissue shows more or less 
pronounced degeneration chai actei istic of focal necrosis or infarction 

These lesions adequately explain the eaily cerebial irritation followed 
by the paralysis so characteristic of the ceiebial syndiome 

The spinal coid presents similar, though less striking lesions 
The liver shows passive congestion due to the heart impaiiment, and there 
are minute areas of focal necrosis Fat emboh may be obseived in the capil- 
laries surrounded by areas of cell degeneration 

The spleen is usually swollen and congested The fat emboh are particu- 
larly abundant and tend to group themselves around the Malpighian bodies 
The kidne}S are congested The fat emboh are found especially m thc 
glomeiular capillaries, and are much less evident in the vessels about ihe 
tubules Tbeie are often fatty casts in the tubules Small hemorihages may 
be present, but degeneration of the lenal cells is usually slight 

The petechiae obser\ed in the skin are the result of minute hemorihages 
around capillaries filled ^Mth fat 

The pancreas shows numerous fat einljoh, chiefly in the capillaries of 
the islands of Langerhans 
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The adi dials show mam emhoh m the capillaries of the coitex, with 

maikcd degeiiciation of the sui rounding cells 

The thyroid, stiiated muscles and m fact all the other tissues show nioic 

or less jironounced capil!at\ fat embolism 

The excretion of the fat is largely thiough the kidneis. and numerous 
clinicians ha\e noted its presence m the urine Fat is also excreted thiough 
the aclniU of the phagoc}tes, and as Warthm first emphasized, many of these 
fat-laden jihago- , 



testme 




the fat u\ lie ]',f JI inferior olnnry bod> SdnrHch R and hxmato\i1»n 

t ikcn Up\ cei ' Capillaries of the convolutions contasninr numerous cm boll 

tarn of thd\ed cells of the body, and it is probable that a small poilion of it is 
also dispot of thiough the piotesses of oxidation and saponification 

A studi)f the clinical featuies of fatal cases of fat embolism show’s 
the stiikmgDfoi nut} with winch ceitain simptoms appeal Tlieic seems to 
he a f.mh M} defined clinic.d pictine and one which should be lecogni^ed 
Fallow’iug i^iurna most commonh associated with fracluie of a long hone, 
oi an opeiati njion the hones oi fatt\ tissues, theie is usually a period of 
well-being dW which the patient’s condition is fairk satisfactoi) This 
euphoiia maif fjom a few’ houis to a w’cek oi more 

As a gcnijujjj pie s\mptoms due to fat embolism are fiist ohscued 
on the secoudv}^jj(] following the trauma oi opeiation, although the} 
ma} occm wil ^ hours or he defened for se^eral da^s As a rule 
the caihei thchptoms present, the more serious the case, and the more 
ccitam the f^t'Hnnnation 

The sMuptiU^^^^ Pe classified into two general clinical sindromes 
although these T, one as the fatal termination is ajijiroached ( i ) 
The caidio-iespU sMidrome and (2) the cerebral sendrome Some 
wuteis attempt Weientiate a cardiac from a pulmonar} s\ndrome. hut 
wc hchc\e of the clinical phenomena and the pathological 

finding’' that the\lj^| classed as one s\mptom complex m which, unlike 
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most wnteis, we regard the cardiac phenomena of more importance as a iiile 
than the pulmonary The chief sj'mptoms are dyspnoea, cough, cyanosis, pul- 
monary oedema, occasional pulmonary hemorihage, rapid and irregular pulse 
with a low artel lal and high venous pressure There may be cardiac dilatation 
and piecordial distress The temperatuie is at first as a rule not elevated, but 

as the case progresses, 


NAME CfiSSjL 


it may leach 103° 
01 moie and usually 
continues high until 
death Cheyne-Stokei 
respiration is often 
present rales 

are often h^rd over 
the lungs ir/m evident 
pulmonary /edema, and 
at times tlie siiutum is 
ver\ profuse As a 
rule there is nttle im- 
pairment of tie pulmo- 
nary resonaire associ- 
ated with ptre fat 
embolism 

The cano-iespira- 
tor> syndime is the 
one whiclhsually de- 
velops fir, but if the 
case pgi esses, the 
second c-erebral syn- 
drome coes stiikingly 
into eviice, although 
It mayjpear within a 
few after the 
traun or operation 
The 001 tant features 
of 1 syndrome are 

Fig 17 — Charts of the two fatal cases ^ S FCStlcsSnCSS, 

often headache, more or less delirium, sometimes hallucin'os, then drowsi- 
ness, stupor, and finally coma, which peisists until deatfififie reflexes may 
or ma^ not be abolished, and there may be spasms,-oiors or convul- 
sions The earlier cerebral simptoms are those of cerfl irritation coinci- 
dent ^\lth the occurience of the showers of emboli, whhe later simptoms 
are those of paralysis, due to the lapid cerebral generation There 
are no signs of increased intracranial pressure, ancS eye grounds are 
usiiall}" normal Embolism of the respiratory ce accounts for the 
Cliej ne-Stokes respiration Embolism of the heag^ilating mechanism 

353 




FAT OfBOLTS^f 


may explain much of the ele\ated temperature, ^\hIlc embolism of the 
vasomotor centre ma} cause man) of the apparent ‘: 3 mptoms of shock 1 he 
])ui)ils are usuallv' rathei small but equal Petechiai ma} be obsei\ccl m the 
skill but are moie or less obscuiecl b} the cianosis and aie at an\ late of 
I datively late appearance 

The S}niptoms desciibed cbaractcnze the fatal cases, but the} may l^e 
seen in mildei foim in cases that lecover, and it is quite e\ident that this 
pictuie closely resembles what is usual!} legarded as shock It is probable 
that careful urinaiv examination will alwa}s ie\cal some fat m the uiinc 
in scveie cases of fat embolism, and it ma} be present in mild ones W<iitbin 
and otbeis have also emjibasized the impoitance of fat in the sjjutum ns an 
aid m diagnosis In cases associated with bead injui}, the diagnosis ma} be 
very dirficiilt dm mg life, but it should not be at autops}, as it appeals to 
have been in the past 

The couise of fat embolism may be rapid or slow Some cases aie so 
lapid as to be desciibed as ajioplectiform, with death in a few boms, while 
otbeis may peisist foi days oi weeks to end in death oi lecoxei} A- a 
lule the longei the patient lues, the better tbe prognosis In well-developed 
cases of fat embolism, especially those of the ceiebial type, the piognosis 
is almost invaiiahly bad, and the great majoiity of all se\eie cases die One 
cannot judge the moilality by the hteiature, foi most of the cases lepottcd 
have been fatal ones, wdiile it is probable that a much laigei jnopoition 
lecoxei but aie not iccogmzed as such and aie classified undei Aaiious 
headings Post-ojieratue oi jiost-tiaumatic diagnosis of bronchitis ,ind 
pneumonia ma} not mfiequentl} be lathei fat embolism 

The tieatnient of fat embolism is chiefly prophylactic All cases of 
liaiima, especial!} fiactuies, should have absolute rest, and all unnecessai} 
nunement oi manipulation should be a\oided Ti ansiioi talion of such a case 
should be woth the greatest care Tight bandages should not be used All 
unnecessai y tiauma should be most caiefullv avoided m operations, wdiethei 
of oithop.edic oi other chaiactei None of the methods of licatment so fai 
piojinscd seems to be of aiu especial value, the reason for w'hich becomes 
apiiaient wdien one studies the jiatholog} of the condition Venesection, 
saline injection and thoracic duct fistula aie the chief measuies hitherto 
iccommended, but the lesults of then emplo}ment aie In no means encom ag- 
ing SMiiptomatic treatment is m gcncial about all that can be pioposed 
It IS hoped, howener that as smgical attention is directed more and moie to the 
importance of this condition, eitectue methods of treatment ma} be de\ucd 
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OPERATIVE TREATMENT OF ANGINA PECTORIS'' 

By Harry I Hyland Kerr, M D , C M 
OF Washington, D C 

The inteiest of the medical world has recently been aroused by the 
attempted surgical relief of angina i^ectoris Theie are recorded in the liteia- 
tme sixty-three cases in which various surgical piocedures have been pei- 
foimed to relieve this ailment With the additional eight cases heiewith 
reported, we have sufficient data from which to gathei certain tenta- 
tive deductions 

The rationale of the operative inoceduies used is based on Sii CJiftoid 
Allbutt’s theory of the natuie of angina pectbiis Conti aiy to the oldei 
teachings, he believed that the disease is piimaiily in the first poition of the 
aoitci and that the heart itself oi its coionary arteries may be entirely unin- 
\olved The charactei istic lesion is an aoititis involving the outei, lather 
than, the inner coats of the vessel Through the fibies of the caidiac plexus, 
this aortitis sets up a reflex spasm of the aoita when subjected to strain 
The root of the aoita first feels the biunt of increased heart action and the 
neive fibies in its adventissue aie iriitated Thiough the afferent nerve tiacts 
this iriitation stimulates the centres in the cord or the medulla Thiough 
the efferent fibies the musculai walls are thiown into contraction The 
subjective manifestation of this spasm is the agonizing substeinal pain 
referred down the left arm It is probable that the j^ain always accompanies 
a contraction of the vessel The attack can be ariested and relief obtained if 
the vessel is made to dilate Clinical experience indorses the theory, in that 
the most efficacious drugs used duiing the attacks are the vaso-dilatois as 
nitroglycei me or amyl-nitrate As these diugs relieve the attacks, suigei) 
has attempted* to prevent them As the attack is the manifestation of an 
aortic spasm, the lesult of a physiological leflex, it can be pi evented by divid- 
ing eithei the efferent or the afferent fibies of the reflex aic 

The heart is enneivatedi liy the supeificial and deep caidiac plexuses with 
their branches, the anterior and posteiioi coionaiy plexuses Ihe supeificial 
cardiac plexus is made up of the left superior cardiac nerve from the left 
supeiior sympathetic ganglion and branches from the vagus and filaments 
from the deep cardiac plexus It is distiibuted to the base of the aorta, the 
atria, and the anterior coronary plexus The deep cardiac plexus is made up 
of othei cardiac nerves fiom the right and left sympathetic ganglia and 
the vagi 

A greater part, if not the greatest part, of the neive supply of the loot of 
the aorta is from the superficial cardiac plexus The sympathetic portion of 
this plexus comes principally from the lett superior cer\ical sympathetic 

* Read before the American Surgical Association, May 6, 1925 
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ganglion tlirough the left superior caidiac ner\e This ncr\e therefore. 
]ilays <i large jiait in the s\mpathttic enncnation of the hist portion of the 
aorta 'J he dc])ie‘'Sor nei\e is consideied an afleienl nenc of the hcait Tn 
the rabbit it occurs <is a scpaiate ncr\e. hut in man its anatomical identil} 
IS not clcaily made out Jlofei m descnhing his opeiation of the dnision 
of the deiJicssoi nci\e foi the relief of angina jiectoris adMses the lesection 
of all blanches of the \agus and superioi larxngeal ncr\e passing into the 
thoiax Stimulation of the dcjjressoi nei\e umfoimh causes a drop m blood- 
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Tic I — Optritne treatment of mpm i pectoris, exposure of the superior s\ mpxt'ictic pint lion bj 
in ohluiue incision in front of the sterno cleido-imstoid muscle The superior e irdi ic ner\ e i"- seen psss- 
in( foru ird nnd downwtrd under the esrotid sheith which hts been rctr'ictcd for \ irds 


piessuie m experimental animals ]f it acts in the same xvac m man it is 
])iobal)le that the dcpicssoi ner\e is included in the human xagus shc.ith. since 
nutation of the vagus near the base of the skull produces the same phenome- 
non DiMsion ol cithei of these nene tracks, the s\nipathetic oi dejiiessor 
ncixe xcould thcoicticalh intci rujH the leflcx arc connecting the heart with 
the ccntial nenous s\stem 

Fiancois Fiank suggested dnision of the sxmpathetic nerxe tracks to 
the hcait foi the iclicl of angina pectons Wenkleback suggested dnision of 
the dcpicsMU portion of the xagus x\ith the same object in \iew Both jirocc- 
duies haxe been carried out m a limited numbei of cases with re^'iilts encourag- 
ing enough to lempt us to continue our surgical efforts to rcliexe this 
teiiible maladx 
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Seneque discusses, m a recent article, twenty-three cases operated on for 
angina pectoris and concludes that resection of the inferior cervical and first 
thoracic ganglia is the opeiation of choice More recently, Mont Reid, 
analyzed a laiger group of cases and comes to the same conclusion 

From a caieful study of all cases reported and fiom a small personal 
expeiience, I am of the opinion that the simple avulsion of the superior gan- 
glion offers as good results with far less risk to these cases with already 
damaged ciiculatoiy s3'steins 

To simplify the study of the lesults of the various opeiative pioceduies, 
we may divide them into three groups accoiding to the nerve tiack divided 
In the firbt group, all the s) inpathetic nerves going to the heart are divided 
especiall}^ on the left side This original opeiation of Jonnesco is a proceduie 
of consideiable magnitude, requiiing especial leti actors and electrically lighted 
instillments Though it can be performed under local anaesthesia as in 
Case IV of this series, geneial anaesthesia has usually been lesoited to This 
ojDeration or modification thereof has been performed twenty-six times There 
weie five deaths Ten cases were completely relieved thereby and six par- 
tiall}' leheved In thiee, no relief was obtained and m one, the result was 
not stated 

The second gioup compiises the cases treated by division of the depressor 
nene This is a small group consisting of the cases reported by Hofer 
Most anatomists considei the depressoi neive a fasciculus of the vagus and 
Its identification must be difficult or impossible in some cases 

Of the twelve cases so treated, death resulted in two, complete relief m 
four, and paitial relief in three In two others the depressor nerve could not 
be found and no relief was obtained In one the result was not stated 

The third group aie the cases in which the left superioi cervical sympa- 
thetic ganglion or the left superior cardiac nerve w^as divided This procedure 
was fiist advocated as a relief for angina pectoris by Coffey and Brown, of 
San Francisco, and may be teiined the American operation 

Thirtv cases, including the eight cases herein recorded, have been so 
tieatcd The results are as follow'^s Deaths 5, complete relief 17, partial 
relief 6. failuie 2 It is thus seen that the American opeiation gives the high- 
est percentage of lelief 

Considering the iisk entailed in these cases, the adiantages of the Ameri- 
can operation oiei the others is most marked The American operation i^ 
a simple anatomical dissection -which should never require a general anecs- 
thetic The oiiginal exposure of the supeiior cervical ganglion advocated 
b> Cofte} and Biowm ivas through an incision behind the sterno-cleido- 
mastoid but I beheie the operation described by C H Mayo in 1914 
much the superior Briefl\ its steps may be described as follow’^s 

An oblique incision is made in a fold of the neck beginning under the left 
mastoid process and running forward and dowmward three or four inches 
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"ihe anlcnm holder of the stci no-clculo-ma<?tf)td is di^-sccted. taking 

care not to injuic the spinal atccssoi^ nent in the ujipci angle oi the wound 
The caiotid sheath containing the eaiotid ailer\ internal jugular ^eln and 
jmeuinogastiic nei\e is tlien exjioscd and retracted forwaul The supenoi 
cer\ica! ganglion is hiund on tlic longus tapitiis muscle ojiposite the trans\ci''C 
])ioccss of the second cenical \ertel)ia in loose ahcolar tissue It is best 
ficed h\ gauze dissection when its connection ujmaids and downwauK aie 
casih made out The supeiioi caidiac nene is a \er\ constant and laige 
hianch coming off the aiiteiior infenor p.iit ol the ganglion and jiassing 
downwaid and foiwaids undei the caiotid sheath 1 he onl\ di(ticuit\ tint 
might anse in the dis^-ec- 
tion IS the difteientiation 


betw'ccn the \agus woth 
Its bulb in this neighboi- 
hood and the elongated 
snnpathetic ganglia A 
w’ldci dissection, demon- 
stiating the extension and 
connections of the nei\c 
in (luestion, will cleai up 
this point 

In the ten opeiations 
I have peifoimed, 1 ha\c 
obsened an mteicstmg 
jihcnonienon that in a) 
pio\e of Naluc 111 making 
this diiteienti.ition exact 
Wdien the \agus nerve is 
g 1 a s p e d with smooth 
thumi) foicejis and genth 
scjueezcd the systolic 
blood-piessuie diops and. 



Ik ; — Opentne tri itmcnt of ini'stn ptctori'; ti’ tsiht •in pro- 
duetd b> duisio!! of branthcj. of the ctmcil 


w'lth the iclease of the nene. the blood-piessuie icsuines its formci level 


'I he pulse late is not alteied In tins manipulation Squeezing, oi even tearing 
out the supciioi ceivical ganglion, has no marked eftect on tlie blood-prcssuie 
This obscivation suggests that the depressoi neive is included in the vagus 
sheath at tins level 1 h.ive denionstiatcd it m all but one of mv ten ojjeia- 
tioiis I submit It foi what it mav be woilh 


In the eight cases m which I peifoimed the so-called American ojiciation 
the lelt supeiioi svmjiathetic ganglion has been icmoved .iccordmg to the 
foiegoing technic In two cases the operation was lepealcd on the light side 
.md in one. at a thud seance, tlie middle cervical and stellate ganglia were also 
avulsed nndei local an.esihcsia In five cases complete relief irom the angina 
was obtained, m two partial lehef, and in one no lelief In those ca^es ^-tdl 
having a residue of their pain in the form of a suhsternal ache on exertion or 
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eifort, the relief is so great that they are restoied to sub-normal activity and 
feel immensely repaid for then shoit stay m the hospital 

The permanent results of superior sympathectomy are an'esthetization of 
the area above the oblique scar, from division of the superficial branches of 
the cervical plexus There is also pioduced an enophthalmos and contraction 
of the pupil on the opeiated side This latter phenomenon always appears as 
soon as the ganglion is avulsed, but may disappear in a few houis or davs 
It usually persists 

In conclusion it is fan to state that inteiiuption of the neive pathways to 
or from the heait has a remarkably beneficial effect in tiue cases of 
angina pectoris 

The results of all opeiations show a relief eithei complete or partial in 
sixty-six pel cent , a mortality of 17 per cent , a failuie m only 10 per cent 
The American opeiation of resection of the supeiior ceivical sympathetic 
ganglion under infiltration amesthesia gave as good 1 esults as the more difficult 
and dangerous operations proposed and should have no mortality 

It IS interesting to note that no case of angina pectoris opeiated upon has 
since died of the disease as fai as can be ascertained 

REPORl or CASES 

Gasp I — A W, female, age fifty-'^even First seen January 31, 1924 Patient was 
a short, rather stout woman whose blood-pi essure was 200/90 The examination of her 
blood was normal, the Wassermann negative, urine negative excc] t for a very faint 
trace of albumin Renal function test and the blood chemistry were within the noimal 
limits Her weight was 140 pounds 

Examination of the heart was negative, there was no enlargement aid no cardiac 
murmurs X-ray of the chest was negative 

Her present illness began twenty months before admission with a characteristic 
attack of angina pectoris While walking up a slight incline she was seized with a 
kiiife-like pain behind the sternum, running down both arms This experience has been 
repeated innumberable times since, growing worse until she finally was confined to her 
room bj the attacks The slightest exertion or the ingestion of anything but a small 
amount of liquid nourishment produced an attack The pain responded proniptlj 
to nitroglj cerine 

On Februarv 7, 1924, under geneial aneesthesia the left superior ceriical sympathetic 
ganglion was removed Following this procedure she was free from pain for two days, 
but It recurred on the third dav, after her mid-day meal On the fourth day she had 
another t3pical attack which w’as immediately relieved bv nitroglycerine 

Since her pain was bilateral, Februaiy 14, the right superior cervical sympathetic 
ganglion was extirpated She was discharged from the hospital, February 23, i 924 i 
without a recurrence Shortly thereafter w'hile w'alking she had a pain which she 
describes as similar to her old pain The pain was not nearly as severe and was not 
referred down her arms Her subsequent history' shows occasional attacks of retrosternal 
ache which are ne\er referred dowai the arms She has had no pain whatever for the 
past two months She is able to go out and around and leads her usual life 

Case II — W E P, age fift\-four First seen February' 26, 1924 He gave a 
t\pical history of angina pectoris of a few' months’ duration The pain was referred 
only to the right arm and was precipitated by the slightest exercise 01 injection of food 
His father died from heart trouble 

He had typhoid fe\er at the age of twelve years Negative -lenereal history He 
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(jHd to he a lici\\ drinker but lias been a total abstainer for the past seventeen years 
In the past ten \cars his weight has markcdlj increased and he has had dyspneea on 
t'crtion He has neeer had ain cedeina of the legs or feet 

Phvsica! cxaniiintion The patient is a large heavy man w'eighing about 200 pounds 
His complexion is past} and his mucous membranes are pale The heart is found to be 
tiistincth enlarged and a loud sestohe murmur is heard o\cr the entire cardiac area and 
into the left axilla His blood pressure is 200 The plnsical examination is otherwise 
esseiitialh negative 

On March 3, 1924 a left superior ccreical sympathectic ganglion w^as extirpated 
under local imeslhesia His recoeere was \cr} prompt and satisfactory He has never 

had ain .eturn of liis angi- 

nal pain and a note of March 
22 K)24, si ttes tli.it he walked 
.1 mile without discomfort 
Ibis was nineteen daes after 
opt I at 1011 

La SI HI — R H, age 
sixt\ Fust seen March 17, 

1924 Pie^-eiit illness began 
Jamiar} i 1924 with t\ptcal 
s(\cie atf ick of angina pcc- 
ton t Scierc pain behind the 
steimim lefeiied down the 
left aim with a feeling of 
siiftocdioii and iiiipciKhiig 
(k itli These .ittacks iccurrcd 
and became moie sc\cre so 
th.it he w.is cither in bed 01 
confined to his 100m 

He w.is .1 latlicr lobiist 
nun of the floiid t\pc His 
blood piessuK w.is 140 and 
theio was no eudincc of 
ai tt I lo-sckrosis Pin .,jc,-jl 
.1111111 ition was e s s en 1 1 alh 
mg line X-ia\ of the chest 
showed no ibiioi m.ilities of 
tin In lit 01 git It \csscls 
lilt Ik lit souiids wtie clcir 

Maieli 20 opt r.ition under In 3 — 
gt lu r il .in ' stbcsi.i t \ pica! 
block mtision with extimtiion of o,,. 

himtlits Optr.itne reanen good OnThe UnrdT' T' ganglion and its 

neht tiu.uh im of tile .ihdomen LcucocMcs noS' H 

tin oiii’h the next stttrnl d'i\s md tbf temperature rose graduallv 

»n., Doc.'° “aT . 

Ihis howtetr. ckartd up promnth .nH J diagnosis of pneu- 

' „n ,o,,Afrr XL::™ ' C... a had no 

'^"’'’"'■L'LXxXnd"':xi;:;Llrxx:c “h* 

t”>i bin sat,s,,o5„r^ aphasic His rccoecre from this has 



sc";" rcs'ultS'*a^ superb LyiSShectomr”''’’'^ 


mom 1 
u turn oi hi 
In M i\ 


though lu 
IX" iHur lud an 

b' sun. th t !u murlns g 

H — E n i> 


'-.-Kt tin st'.tki 


t Ssl 


■' X'Vr'"'- >>“■' aWc 10 speak 

lack a„p„„ 


“ce fnt\-fnc 


First seen October 22, 1924 He 
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history of recurring attacks of retro-sternal pain referred down both arms for the 
past two years He has never been a vigorous man, had a severe attack of appendicitis 
with prolonged post-operative drainage five years ago, since which time his health has 
been decidedly impaired When the attacks of pain began it is said that his heart showed 
no abnormalities on physical examination Since then, however, he has graduall> pro- 
gressed to a state of cardiac decompensation He has been unable to he down and spends 
most of his time standing by his bed-side There is oedema of both lower extremities, 
involving the scrotum and both fore-arm and hands The pulse rate is about 95 The 
heart is markedly enlarged, there is a systolic murmur heard over the precardium and 
left axilla The aortic sound is not clear The blood-pressure is 150 He takes 
nitroglj ceriiie repeatedly When he feels an attack coming on he puts a hypodermic 
tablet under his tongue and is usually able to remove it within a few seconds wuth the 
attack averted He has been thoroughly digitalized on two separate occasions wuthout 
any effect on his anginal pain or cardiac condition 

October 18, 1924 left superior cervical sympathectomy under local anesthesia 
There was some modification of his pain though it continued in lesser degree, but 
necessitating nitroglycerine His pain was bilateral in distribution, so that October 25 
a right superior sympathectomy w'as performed under local anesthesia Again his condi- 
tion w'as not markedly changed and his pain continued both behind the sternum and 
down both arms 

November 19, one month after his first operation he w’^as operated upon for the 
third time under local anesthesia The middle and stellate cervical ganglion of the left 
side were extirpated This operation w’as extremely difficult because he was apprehen- 
sive during the procedure and took nitrogb'cerme several times The procedure w'as 
carried out, however, without pain from the operatne trauma 

Follow'ing this procedure his condition remained essentially unchanged His retro- 
sternal pain continued and w'as referred to both arms as before It w'as decidedlj less 
seiere than before the interference Cardiac condition grew giadually worse, he w'as 
never able to he down, his dyspnoea, tachycardia and oedema progressed and he succumbed 
in January, 1925, three months after his first operation 

In this case I consider that the operation w'as a failure His angina was not con- 
trolled bi operation, though it seemed to have been somewhat modified He died from 
cardiac decompensation 

Case V — C H F, male, age sixtv-one First seen March 7, 1925 The past history 
IS negative except for a nervous breakdow'n about 30 j'ears ago 

For the past three j'ears he has had a feeling of soreness, distress and at times 
actual pain w ith a feeling of constriction m the upper chest and under the sternum 
The pain is frequentlj transmitted dow’ii the arms, particularly the left The attacks 
of pain have been increasing in the past few' months At present the pain is brought on 
b\ am exercise, eating or emotion The patient is always relieved by nitrogh cerinc 
(1/200) placed under the tongue 

Heart examination eighteen months ago by Doctor Lee states size normal, aortic 
arch not enlarged First tone at apex of good muscular quality Second pulmonic tone 
normal Second aortic tone somewhat accentuated and shghtl> ringing in quality A 
^airh loud rather harsh sjstohc murmur is heard at the second right intercostal space 
It is heard faintlj m the right supraclavicular region and at the midsternum These 
aortic sounds were accentuated and the second aortic tone and murmur w'ere increased 
when hmg down after exercise Cardiac response to moderate exercise good 

Examination at the present time is as aboae, except that the accentuated aortic tone 
and aortic sjstohc murmur are not ilhcited w’hcn the patient is examined at rest and arc 
\er\ slight after exercise Plnsical findings in relation to the aorta are less marked, 
whereas the subjectne s\mptom pam has become worse The blood-pressure Ins 
remained fairh constant o^er the entire time, ateragmg about 140/80 X-ra\ of 
chest negatne 
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M.rd, n, .(,.4, unto local au.sU.cs.a the left super, or cery.to sympathet.c gang- 


lion w 
lh( 


rcUrpntal’ Hts con^alescence ^sas has complained of 

hough he ha-^ had no M\crc ' o continued taking 


1 nongo ou , ,t I first fie conimucu 

tt oststrLs gVaduaHy less'cned he has pract.cally d.s 


some 

nitrogl'ccrinc (1/500) 
cfjntinuui Ins medicine 


The pun uitireh disappeared two 


months after operation and has not recurred 


liimigh he has resumed his former occupation Present illness 

Yj 7 ]2 M , male, age fift\-two First seen March 13, 9-5 



tins attack ins pnlse was vers fast and shghllj irregular He has never had 

frank att.ick hetause 
as soon .IS he feels 
om coming on he 
tikes nitioglvcciine 
.nid ins downi 

Mai eh id, 19.25 
a Upicil left sn- 
pei 101 ce i A 1 c ,1 1 
‘.Miip itlu'Ctoim was 
e.n 1 led ont n n d e r 
locil anesthesia He 
hid a satisf.ietoi \ 
nuu.iksttiiee md u]i 
to tlu fourth d n 
had no retuin of 
p nil 

Ictlti diled 
'\pnl go lO-’S a ht- 

th o\ti a month since opciatioii states “I baec had some pam m my chest I suppose 
1 hi\i t ikiii intiogUciimo .ihoiit four times, which rcheied me I haec taken some light 
eveicisi 111 m\ room with no discomfort 1 feel better than I base done for six months 
piior to opiiation 

C \s! Vll — G D, female age fift\-sc\en First seen April 9, 1925 Seven jears 
aeo sliL hid lier first attack of stiere siihpcctoral pain She hfis liad attacks more or 
Usy ftKiuetuU smee For tin last si\ months she has been confined to her room and 
utn i.teh .Utaek sfic is compelled to st.ar m bed for several days She states that she 
has Inii! subject to high hlood-pressmc for a great many jears At present the 
u idmg is 2go''uo 'sfic is a stout woman Ifcr heart is somewhat enlarged and 
tin re IS I loud sest.thc mnnmir lie ird distmetU m the aortic area and transmitted to 
the xi'-sils of ihi neck The diagnosis of the cardiologist. Doctor Lee, w'as arterio- 

••tltrosis, nnoi irditis witli anginnitl p-ims 

\p'ii 12. 102-, ixpici! left ccrxicnl sxmpathectomj under local anaesthesia She has 
h ‘<1 no jv iiii MiH c the opi r.uion 1 he blood pressure is dccidcdU lower Siic has suffered 
iKun murilgn of the leu side oi the he.id and left shoulder but has not been mca- 
jneiiiUii thirehe '^he is nfifi to climb stairs without retro-sternal discomfort 

icnule age fiitx First seen \pril 13, 1925 In 1917, she had 
wiili sfiortness of breath and some exanosis This left 


] K 1 — Opcritixc tmiTnent, of xogim pectoris, coophthalmos nnd •uneqvi'il 
(KUuis produccfl b> superior s> mpathoctojnj This is commonlj transient 


t xsi \ 111 -M 
1 xiix MXirv itnck oi 1 fin 


lui iinnh oehili' i'id his h->d attacks ot nngrane for xcars In 1918 she Imd an 

,.5,. ittji.n {ot ’ppendicit!' 

in loio «lu intAifi Ind her first itt.ick of angina X-rax t.aken at that time sliowcd 
I J.t e 0,... ,.i the ireh of the anna There was some dullness to percussion 
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She was free from further attacks until about six months ago when she had a typical 
anginal attack She has been having them more or less frequently ever since, having 
had five attacks in all 

The Wassermann is negative, urine analysis negative Hsemoglobin 75 per cent 
Coagulation time of blood 2 minutes 

X-ray interpretation is as follows There is considerable fibrosis and calcification 
at the roots of the lungs and the aortic knob is unusually prominent, but there is nothing 
m the appearance that would represent an abnormality m a patient of this age The 
heart is within normal limits 

April 14, 1925, typical left cervical sympathectomy She left the hospital on the 
sixth day and up until, the time of her leaving for her home she had had no return of 
her old pain She has shopped, been to the theatie, and climbed stairs wuthout the 
slightest discomfort 
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ACUTE MASSIVE COLLAPSE OF THE LUNGS^' 

A DISCUSSION OF ITS MECHANISM AND OF ITS RELATION 
TO FOREIGN BODIES IN THE BRONCHI AND POST-OPERATIVE COMPLICATIONS 

By Chevalier Jackson, MD 

AND 

Walter Estell Lee, MD 

OF Philadelphia, Pa 

This term, acute massive collapse of the lungs, was given by the English 
Pasteur m 1908,-'’ to a condition which he found post-mortem in children 
dying suddenly with nasal and pharyngeal diphtheria Since this original 
description the condition has been found associated with many other lesions 
and the propriety of the term, acute massive collapse, has been questioned 
Collapse of the lung, as usually employed, infers such a deflation of the 
alveolar tissues and bronchi as lesults from the positive intrapleural pressuiG 
of pneumo,- hydro,- and pyo-thoiax In this phenomenon of acute massive 
collapse of the lungs theie is a deflation of massive and paitial areas of 
alveolar tissues, but probably no collapse of the bronchi The teim atelec- 
tasis, or collapse of the alveolai tissues of the lungs, desciibes moie accuiately 
this condition and we hope with Scott, Pancoast and other moie recent con- 
tributors to the subject, that this term will eventually replace the original 
e\piession of Pasteur Howevei, in this repoit we will use the teim collapse 
In 1910,^' Pasteui stated that there was a close connection betAveen the 
mechanism producing massive collapse of the low'^er lobes of the lungs, m 
what he thought was post-diphtheiitic paralysis,’’’’’ and that undei lying pulino- 
nar^ collapse follownng opeiative procedures In 1914 he records a gioup of 
201 post-operative pulmonary complications in which he lecognizes 16 cases 
of massive collapse, or a proportion of 8 per cent It is of definite signifi- 
cance that all of these cases of pulmonaiy collapse followed abdominal opera- 
tions Since this report 48 cases have been recoided in literature, and in 
January, 1925, Scott had collected 64 cases In addition to this group 
we have had access to the unpublished lecords of 9 cases Five of these cases 
occurred in the service of one of the authors 

Pasteur wmuld have us confine this term to a condition of massive collapse 
in w'hich the alveolar portion of the lungs is completely deprived of air 
When incomplete!} airless he suggests the term “ partial deflation ” This 
seems to us unnecessarily confusing Undoubtedly vaiying degrees of pulmo- 
nar} collapse occur, and Briscoe states his belief that a large majority of 
post-operatn e pulmonary complications are entirely due to varying degrees 
of pulmonar} collapse To us its clinical importance as a post-operative 
complication lies, not in the occasional massne collapse that is encountered, 

* Read before the American Surgical Association, May 5, 1925 
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but in the frequent partial collapse of vaiying degrees which occurs after 
certain types of opeiative proceduies, tiauma and other conditions of which 
we will speak latei Until the piesent tune only massive collapse has been 
lepoited, but in the last six months we have been in more or less constant 
attendance at the post-mortem examinations at the Pennsylvania Hospital 
conducted by Di JR Paul, where he has demonstiated beyond question 
that paitial pulmonaiy collapse is a very common condition in the lungs aftei 
death and that its significance has been o\erlooked b> pathologists in the past 
The Usual Phe- 


nomena Physical 
Signs — From a few 
horns to as long as 
seven da} s after a 
smgical operation, 
ubuall} abdominal, 
the patient suddenly 
presents symptoms 
of a catastiophe It 
IS impossible at fiist 
to localize the 
tiouble The thoiax 
after a shoit time 
will engage one’s 
attention liecause of 
the c} anosis which 
usually appears 
almost with the 
onset Acute dila- 
tation of the heart. 



coronal y embolism, taken Secuon 

pulmonary embol.sm 

or infarction aie the ° day after 

rpMumolrax ’ TterTmay ot 

rale sometimes reaching as high as ao or an Th respiiatory 

tory rate, will, of course, be diLtly proportionate UheTf^ 
m turn will be dependent unon Hip o ^ reaction which 

geneiahzed peiitonitis The physical /i” localized or 

most characteristic ^ chest are perhaps the 

* Upon inspection there are dimmi.^hprl ra. 

ments of the chest wall over the afiectL arel ^ Th respiratory move- 

ently are hollow and very much narrower than uDon’Jb 

ri- S « ,cu;: 

... . „„ — .1 k h„ 
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be felt in the axilla (this is particularly true when it occurs on the left side) 
In two of our cases, right-sided, it reached the light anterior axillary line 
and was first diagnosed by the house officers as dextrocardia (a very common 
preliminari diagnosis) The dome of the diaphragm on the affected side is 
abnormally high and immobile The high diaphragm is readily detected by per- 
cussion in the left-sided cases On the right side, however, percussion is not so 
reliable, but X-ray examinations yield unequnocal evidence both as to its posi- 
tion and immobility 
These findings 
are common to all 
cases, namely the 
physical signs which 
indicate a falling or 
pushing into the 
thoracic cavities 
of the surrounding 
structures, the medi- 
astinum and dia- 
phragm F 11 r t h e 1 
anal) sis of the physi- 
cal signs divide the 
cases into two dis- 
tinct groups 

In both the dul- 
ness on percussion is 
present over the 
affected side and 
may extend as high 
as the clavicle, this 
lb usually posterior, 
Iiut it may be anter- 
ior It corresponds 
to the area of the 
collapsed lung The 
part of the chest 
cavity unoccupied bi 
the collapsed lung is h) perresonant and may be t)mpanitic In one group 
the local fremitus is diminished or absent, while in the other it is increased 
01 er the dull area In the group m which the local fremitus is diminished 
or absent the breath sounds are also diminished or absent, iihile in the second 
group the breath sounds are increased tubular or amphoric in character and 
bronchophoni and pectonloqui are also extremeli well marked 

This difference in the phisical signs is probably dependent upon the 
patenc) of the bronchi When there is a large proportion of air m them there 
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Fig 2 — Charles L patient of Drs 1\ alter Estcll Lee Gabriel Tucker 
Harrv V ilmer and Hoiiard Geissler Germantown Hospital Picture taken 
three dajs after the drainage of an appendicea' abscess by Doctor DaMS 
and ten hours after the onset of the clinical s> mptomsof acute massive pul- 
momrv collapse Massi\e collapse of the middle and lower lobes of the 
right lung Partial displacement of the heart to the right Displacement 
of the trachea to the right Radiograph bv Dr Henr\ T Thissell 
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IS an increase in the breath sounds and they may be loud, tubular or amphoric 
in character and bronchophony and pectoriloquy may be present One will 
readily see that the physical signs m the lungs are those commonly attributed 
to pneumonic consolidation, but if anything, the signs aie even more marked, 
especially the tubular and amphoric chaiactei of the breath sounds 

Probably the reason massive collapse of the lungs is so frequently over- 
looked is that these physical signs of its presence aie at once legarded as 
conclusive evidence — 
of the existence of 
pneumonic consoli- 
dation Due atten- 
tion to the other , ' 







' ^ 


signs, paiticulaily 

cardiac displacement, / , * 

should make the ^ ~ 

diagnosis clear ■* 

In the type of k " 

cases in which thei e ■ 

IS dulness on percus- I 

sion and diminished B ^ 

or absent bieath B 

sounds, the diagnosis , 

is moie difficult, un- > 

less adequate stress e ” ’ — 

IS laid upon the dis- 
placement of the car- 
diac impulse 

Broadly speaking, 
the type of case m 1 

which the bronchi 
are not patent is BUBl. 

usually found m the ,-chT“r 

early stage of the W'lwer and Howa?d ® Gibriel Tucker 

condition, while the a t.ghHncrea^^^ Se maSv" 

patent bionchi are 
found in the later sfacrp n-f i 

sounds of the t.ansnntS vice *e 

almost deafening Cardiac displacement stethoscope were 

sign and the condition cannot be diagnosed wrth”r ! 

IS piesent ° certainty unless this sign 

This inaiked displacement of the heart is rarriv f 
a cardiac murmtir Though the disnlacemeo! ^ by 

the whole lobe IS involved, the displacementTlf' in cases where 
maximum impulse may be felt in the thmd interspace or bX^d^ffie fourth nh 
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The X-ray corroborates all these physical signs and will be of the greatest 
aid when the lesion is on the right side 

The lung shadow on the affected side will be more opaque and will suggest 
a purulent pleural effusion in its degiee of densit}'- The extent and density 
of this shadow will, of course, vaiy with the amount of lung involved and 
the degree of atelectasis As the air returns this opacity giadually disappears, 



Tig 4 — Charles L patient of Drs Walter Estell Lee Gabriel Tucker 
HaiT> Wilmer and Howard Geissler, Germantown Hospital Picture taken 
two days after the onset of the massive pulmonary collapse of the middle 
and lower lobes of the right lung and on the fifth post-operative day This 
picture was taken immediately after bronchoscopic drainage of the ob- 
structing mucus from the bronchi of the right middle and lowerlobes The 
middle lobe contains less air than the upper and lower lobes both of which 
contain a larger amount than before the bronchoscopic drainage The 
heart has also moved to the left and the level of the right diaphragm is 
almost normal The trachea is in the midline Radiograph by Dr Henry T 
Thissell 


the opposite to a 
pleuial effusion I In- 
stead ot an iiici eased 
intrapleural pressuie, 
as in pleuial effusion, 
with a pushing away 
of the heart and dia- 
phiagm, theie is a 
negative one and the 
heart and the dia- 
phragm encioach oi 
aie pushed into the 
empty pleural space 
The X-iay interpie- 
tation m one of our 
cases was subdia- 
phragmatic abscess 
Va) lefic <; —The 
clinical vaiieties of 
massive collapse are 
quite similai, n re- 
spective of then eti- 
ology Thus the 
clinical forms may he 
(i) lobular, (2) 
lobar, or (3) total 
in distiibution In 
the lobular 01 partial 
type the upper or 
middle third of one 


or vio)c lobes is the part most frequentlj’^ affected In the lobar type one 
or both lobes are usually affected In the total vaiiety the whole lung ib 
in collapse 

Rose-Bradford gave the first exhaustive discussion of this phenomenon 
which he encountered so frequently as a result of gunshot wounds of the 
chest That it was not full}" recognized by him until aftei very extensne 
experience with chest wounds probabl} means that it is much more frequent 
than he found He reports his belief that it occurs m fully 10 per cent of all 
non-penetrating injuries of the thoracic wall He did not have the opportunity 
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of seeing patients who had wounds of other portions of the body, his woik 
being confined to those of the chest, but as we have elsewheie stated he 
had knowledge of its occurience following abdominal wounds, wounds of the 
pelvis, buttocks and lowei extremities, but in no cases with wounds of the 
head or upper extremities 

The varieties encounteied in thoracic wounds he divided into homolateral, 
contralateral and bilateral, all of which may be lobulai, lobar or total The 


contralateral variety 
of massive collapse 
imolving the whole 
of one lobe of one 
lung IS a veiy re- 
markable condition, 
more especially as in 
many cases the 
wound on the oppo- 
site side is not only 
non-penetrating but 
most trivial in char- 
acter, causing no 
fiacture or extensive 
injury to the chest 
wall Personal com- 
munications from a 
number of American, 
English and French 
medical officers in 
the last war has 
given evidence that 
this phenomenon was 
fiequently recog- 
nized but u n e x- 
plained In the war, 




V 




term.nat.on o f .ts 

earliest establishment after the receipt of the ‘'•'“y-"”’''”' TCiS 
but Rose-Bradford leports that he hid a r!e 7™"'^ m, possible 

^ibrcr i—ars 

conditions since Pasteur’s°ongmaI' report '’'Th"''''!''" with many 

of massive collapse of the lungs as ^a m, i Landis speak 

ladford 10 reports the autopsy of such a case '""tT P'^^'^'^onia Rose- 

case of massive collapse of the entire ^ undoubted 

pleurisy Jorg... m Legendre and B liy".! “ diaphragmatic 

^ 3 “ '844. and Reynolds « in 
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1871, described the airlessness in the lungs of newborn childien and Reynolds 
called the condition apneumaptosis, or, as we now speak of it, atelectasis 
He was convinced at this early date that the distribution of the affected 
lobules has a direct relation to the bronchial tubes, lobules supplied by one 
particular bronchial tube often presenting characteristic lesions, while lobules 
supplied by closely adjacent bronchial tulies were perfectly healthy To his 
mind this piecluded the possibility of an infection spieading by simple contin- 
uity Literature contains the largest number of references to this phenom- 

— ^ enon occurring after 

- diphtheiia, as origi- 

nally described by 
Pasteui ' 1 he mili- 

tary surgeons supplj 
the next 1 a 1 g e s t 
gioup m those fol- 
lowing trauma, espe- 
cially following 
unilateial wounds of 
the thoracic wall and 
occasionally wounds 
of the buttocks, pel- 
vis and thigh And, 
finally theie is an 
increasing incidence 
in the surgical litera- 
tui e as Its relation to 
opeiative proceduies. 
especially uppei ab- 
dominal, is becoming 
appreciated 

Thus this condi- 
tion ma} develop as a congenital deformity (as m apneumaptosis m the 
newborn), it may develop spontaneously (as in diaphragmatic pleuris) ) , 
It may follow infection in the lungs or in the bionchi (as m pneumonia 
and pmulent bronchitis) , it may follow non-peneti ating tiaumatisms of 
the chest wall and of the adjacent abdominal wall, Iiuttocks and jiehis, 
Chevalier Jackson"® has demonstrated its occunence in cases of foreign 
bodies in the bronchi, and it has pioliabl)'' a greater incidence after abdomi- 
nal pioceduies than the 8 per cent reported by Pasteur For ‘^ucli varied 
conditions it would seem difficult to find a common etiological factor and 
this IS apparentlv true judging fiom the discussion of its etiologi tliat 
appiears m the recent literature 

LtioIog\ — Pasteur “ in his stud} of post-diphtheritic phrenic paraljsis quotes perhaps 
one of the earliest observations made bj Martin and Hare, who found bilateral co apsc 
of the lungs in animals djing after section of both phrenic nerves 
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Fir 6 — Chirlos L pitient of Drs Wiltcr Estcll Lee Gabriel Fucker 
Harrv Wilmer and Howard Gcissler Germantown Hospital Picture taken 
twcnt>-four hours after the bronchoscopic drainage of the obstructing 
mucus in the bronchi of the right middle and lower lobes and three days 
after the onset of the massive pulmonary collapse of these lobes The re- 
accumu'ation of mucus again obstructs the bronchi and the collapse of these 
two lobes IS almost as great as Fig i Radiograph by Dr Henry T Thissell 
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Briscoe* experimenting with normal collapse 

of the neck and was able to obtain I'mited to Z same side as the 

following this procedure Curiously the d aftected in almost the same 

paralysed half of the diaphragm The opposite lung was altected 

area, and frequently to 
a greater extent He 
was also unable to 
obtain any evidence of 
leflex paralysis or 
arrest of one-half of 
the diaphragm as the 
result of intra-abdomi- 
nal irritation Of 
couise, as he says, these 
experiments nere tried 
on uoimal animals and 
not ill ones, as the 
patients of Pasteur He 
repoits three observa- 
tions on cases of spinal 
paralysis due to injury 
and paresis, m which 
there was a complete 
paralysis of the cord 
ItKjli up, and in these 
cases he found complete 
deflation of the pulmo- 
nary lobes 

Schroeder and 
Green state, as the 

result of clinical and 

i. 1 ,rtfVi Fig 7 — Charles L patient of Drs Walter Estell Lee Gabriel Tucker, 

experimental WOrK \\ Itn Harry Wilmer and Howard Geissler Germantowin Hospital Picture taken 
aniimk anri birds tliat two da>s after the first bronchoscopic drainage of the obstructing mucus and 
’ just before the second bronchoscop c drainage This was three days after 

the diaphragm is an the onset of the symptoms of massive pulmonary collapse In the preceding 
1 icrlr> nf rps- tw ent> -four hours there had been a Copious expectoration of thick tenacious 
essential muscie oi res- mucus similar to that removed through the bronchoscope The air capacity of 
mr-itinn that the nerve the lungs is now almost normal The heart has returned to its normal position 
^ ’ and the trachea is in the midline Radiograph by Dr Henry T Thissell 

supply IS practically 

dependent upon the phrenic nerve, that after section of the phrenic nerve the intercostal 
nerve supply is not sufficient to carry on the action of the diaphragm, thatj section of 
one phrenic nerve produces collapse of the lower lobe of the lung on the effected side 
This, of course, is not in agreement with the work of Briscoe The destruction of one 
phrenic nerve in man is not necessarily fatal 

Pearson Irvine “■’ reports a case of diphtheritic paralysis of the thoracic muscles 
with an overaction of the diaphragm In this case there was a definite collapse of the 
uppei lobe of the lung He is perhaps the first to suggest that this collapse of the lung 
IS not only due to lack of movement of the thoracic cage, but to some extent to paralysis 
of the bronchial tree 

Lictheim produced a definite collapse m the lung tributary to bronchi in which he 
had placed laminaria plugs These experiments were performed with rabbits This theory 
of bronchial obstruction is one which has appealed to many men and wdiich, as before 
stated, has been clinicallj demonstrated over and over again by Chevalier Jackson m his 
experience v\ ith foreign bodies in the bronchi 
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Elliott and Dmgley suggest that m man, consequent to immobilization of the 
thoracic wall and diaphragm, irrespective of its cause, secretion collects in the bron- 
chioles, and even in the larger bronchi, sufficient to prevent the egress of air, and leads to 
a gradual absorption of the alveolar air by the pulmonary circulation and ultimate col- 
__ ^ lapse and airlessness of 


the lung tissue We 
have been able to con- 
firm this by autopsies in 
two cases which are 
referred to elsewhere in 
this article 

Grailey and Hewitt 
suggest the curious 
explanation that the 
tapering funnel-like 
charactei of the bron- 
chial tree would neces- 
sarily ha^e an action on 
the obstructing plugs 
similar to that of a ball 
valve, the effect of in- 
spiration being to propel 
the plug towards the 
alveolar tract and to 
jam It when it arrives 
at a b r 0 n c h i a 1 tube 
whose calibre is less 
than the one it origi- 
nally occupied During 
expiration it would be 
dislodged, allowing the 
air to escape from the 
alveoli Rose-Brad foi a 
lb inclined to feel that 
obstruction does not 
play an important role 




Fig 8 — Charles L patient of Drs Walter Estell Lee Gabriel Tucker 
Harr\ W ilmer and Hou ard Geissler Germantown Hospital Picture taken He emphasizes tllC 1 
four da>s after the first bronchoscopic drainage of the obstructing mucus ,f ,c well kllOWll 

and t shows almost complete restoration to the normal This examination mat it is 
was made immediateU before the second bronchoscopic examination by insiiffirient expansion ot 
Doctor Tucker Radiograph b> Dr Henry T Thisscll 

the chest, however pro- 
duced, IS capable of causing collapse of varjing degrees of the underlying lungs In some 
instances a constrained posture or a prolonged recumbence is sufficient to cause extensive 
collapse, inaohing, for instance, one lobe of the lung This has been clinically confirmed 
and referred to b\ Willy Meyer 

Briscoe” agrees in part with this statement, and after his experimental work with 
animals and analjtical studies of the effect of posture on the respiratory moxements of 
various individuals, sajs that massiv'e collapse of the lower lobe of the lung is a natural 
sequence of prolonged quiet breathing in the supine position in such people as do not use 
the abdominal muscles to fix the chest He suggests that it is circulatorj in its actua 
beginning, and that as a result of inhibition of the respiratory muscles an cedema develops, 
following which collapse takes place 

Rose-Bradford ” also finds that in some unexplainable w^av this condition is broug it 
about bj reflex action, particularly when it follows injurj on the opposite side of the c les , 
upper abdomen and lower extremities He confesses that Briscoe was absolutely una e 
to demonstrate this experimentallj Cj mble naivelj suggests that a man w ith a uni a er 
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chest wound would naturally he upon the unwounded side, and the consequent immobiliza- 
tion of respiratory movement would be the real cause in the production of con- 
tralateral collapse 

Jackson"® reports from his clinic their experience with bronchoscopy m post-trache- 
otomic pneumonias, in which the surprisingly low mortality of I per cent is ascribed to 
their routine removal of obstructing bronchial secretions and diphtheritic membrane He 
IS convinced that the usual supposed pneumonia is an error of diagnosis Over and over 
again they have seen the signs of pneumonia disappear in a few minutes after the removal 
of obstructing secretions from the bronchi Many inspissated crusts of secretions were of 
sufficient size to ob- 




Struct completely a 

large bronchus Jackson ’ 

makes the definite state- . t 

ment that pneumonia is 

really one of the rarest » ^ 

complications following - ' 

In this connection ft ^ J 

Jackson’s recent experi- J| 

with diphtheria^ in 

that the post-diphthentic I I 

collapse described by ■ ■ 

Pasteur, and^beheved by ■ ^ 

his assistants by the ft' | 

routine removal of these K' /I 

obstructing exudates in * ““ — " _ 'J 

the bronch. have pre- Lee. o.b.„,l T„“oker, 

vented this phenomenon f.nn 7 and immediately^aftw Picture taken 

of n.aee,ve collapse 

lh.s cl,n,c b,.„oho.c,p.e a,.,„.ee ,r StTn|' KdXSph’b ;;'* “if 

Pfactically constant Fnst, ^sLneero, 

by the absorption by the pulmonary circuiatioTof th 
alveolai spaces distal to the obstruction imprisoned in the 

Second^ some intcrfcrcncp W 7 ^]^ flic 

ference may be partial or complete but alwlv This mter- 

the pulmonary tissue on the iLolved side ^ aeration of 

Obstuictwn m the Bi onchml xi 

ants m the removal of foreign bodies impaetedTnt: £ot h? hTs^^ISS 
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this phenomenon be) one! the possibility of contro^ers^ lackson stales iln- 
this obstructne atelectasis has been shoaMi by Manges at the bronchnscopu' 
clinic to be a most valuable means of diagnosis of non-opac,ue bodies L 
ironchi The similant) of the clinical S 3 mptoms and the X-la^ pictures 
je ore and after the removal of foreign bodies thiough the bionchoscope to 
the findings in the massive collapse encounteied in post-operatne pulmoiia.i 
complications has impiessed us foi some time Jackson was the first to tall 
attention to this and Leopold/^ in his report speaks ot Tackson’s suggestion 

“ • that p 0 s s 1 1 ) 1 \ a 
bronchosco])ic e\aiii- 
ination might not 
onh deteiminc the 
etiologt ot tins ron- 
, dition. but also serte 

as a theiapcutie pio- 
cedure We h a \ e 
pievioush lepoitecl.i 
ease/-’ oui first elini- 
eal obsenation of 
])ost-opeiativc mas- 
sive pulmonai \ col- 
lapse, whith follotted 
an oiieration under 
local notoeaine aines- 
thesia for a strangu- 
lated left f c m 0 1 a 1 

^ of Dr Chirles F Mitchell Pcnns> h inn Iloh- aUtOpSt 

nnVdramiJe'^of\*n^"hsc''^'’h'^n^‘?''‘n' ^RanRrenous ippcndix Bclk foUIld a dcfllUtC 

collapse of the louer 

the right ’’'^,dK.cr°iph bf Dr° Dis^?'r Bo^re';;’'*""'"""' ^Ight lobc of tllC lUIlg 

M 1th a purulent 

pneumonia of the upper tMo lobes In tiaeing the bronchus of the lower 
lobe definite plugs of organized or agglutinated purulent mucus were found 
m the bronchus, which complete!} blocked the pulmonary tissues sorted In if 




\ 


‘9k 

C. 





To (iiiole the record ot Doctor Belk “The autnpst showed bricflt in iiioni ilotis 
right lung with onh two lobes The iipi>cr lobc was the seat of a lobar piitiinionn .\i ir 
the root of the lung was a definite abscess dwit 3 cm in diuncter filled witli i lit it v. 
stickx purulent miteriil J his abscess was in tlircet connection with the broncliiis to tin 
lower lobe which is completeh occluded This lobe was partialh coll ipstd Itating a 
space about S\S\i2 cm between itself and the upper lobe Dense .idbtsKins to the 
diapliragm had apparenth pretented the lower part of the lobc from contricting iipt in! 
In addition to the collapse there were sm ill areas 01 lobular consolidation present Crepi- 
tation was bareh appreciable from a pathological standpoint the ca-e is tindonbledli '>n 
example of partial pulmonart collapse resultme Irom occlusion 01 1 b'-orclu^ 

(See Tig I ) 
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The removal of these plugs th.ough the b™ncltoscope ahowed tte 

pulmonary tissue to re-expand with a.r as was shown \ 

Doctor Thissell and the chnicai examination made by Doctor Geissler an 
Doctor Wilraer When the chn.cal and X-.ay examinations showed a letuin 

to 1101 inal of the 
pi evioiisly collapsed 
lung, a bioncho- 
scopic examination 
demonstiated the dis- 
appeai ance of the 
mucous plugs that 
had been pieviously 
found 

Folloviung are the 
notes of this case 
pi epai ed by Doctoi 
Stiles, lesident sui- 
pfeon of the German- 
town liospital, in 
which this patient 
was opeiated upon 





“The patient, 

Charles L , a normal 
boy of twelve years 
lie was in the best of 
health until the time of 
the onset of his present 
illness On January 6, 

1925, he -was seized wuth 
an attack of generalized 
abdominal pain, wdiich 
latei settled m his right iliac fossa 


C-- 



Fig II — I P , patient of Dr Charles F Mitchell, Pennsylvania Hos- 
pital Picture taken four days after the onset of the clinical symptoms of 
massive pu'monary collapse A small amount of air in the right upper lobe 
Middle and lower lobes incomplete collapse Heart displaced to the right of 
the spine Trachea displaced to the right Radiograph by Dr David R 
Bowen 

Three days later the family physician called Doctor 
Wilmei in consultation, who sent him to the hospital About an hour after admission 
to the surgical service of Doctor Lee, his abdomen was opened by Doctor Davis, with a 
musclc-sphttmg incision in the right iliac fossa, and this incision opened directly into a 
w'cll w’allcd-off collection of pus The appendix could not be readily isolated, and a 
cigarette gauze dram ivas introduced into the wound For 48 hours the patient was very 
comfortable, his temperature ranging around 99, his pulse around 100 and his respiration 
28 Perhaps the most significant point m this portion of his history is that he was kept 
lying on his right side almost continuously in order to facilitate drainage 

About two o’clock in the morning of the third post-operative day the patient was 
aw'akened bj a short but se^ere attack of coughing, after wFich he w'ent back to sleep At 
fine o’clock his temperature had climbed to loi 3 his pulse to 120 and his respiration to 
32 At 7 30 he complained that an> effort to talk gave him great discomfort, and that he 
had a choking feeling in his throat Physical examination at this time show^ed nothing 
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save distant breath sounds over the bases of both lungs posteriori) There vere no areas 
of duincss demonstrable At noon the patient seemed more ill His pulse Ind 
jumped to 140 and his respiration to 52 His temperature remained practicalh const uit 
He looked bard hit His right chest scarceh seemed to expand a\ith inspiration On per- 
cussion impairment -was found at the apex, dulness between the second and fourth ribs 
and a high tjmpanitic note below' the fourth nb Posteriorlj the percussion note was 
almost flat The note over the entire left chest w'as distmctlv hj perresonant Breath 
sounds were tubular throughout the right lung At the base the sounds were somewhat 
distant The area of superficial cardiac duincss had moved markedh to the right At the 



the lead of the fifth rih 
it extended but "? cm to 
the left of the midlinc 
and full) 6 cm to the 
right The heart sounds 
were heard better over 
the right side of the 
chest than oaer the kft 
Thej were vera distinct 
in the right axilla 

Doctor Lee saaa the 
patient at the time and 
diagnosed the condition 
as one of pulmonara 
collapse, and ordered 
immedi itc X-raa ex ini- 
ination (Tig 2) The 
X-raj showed a collapse 
of the middle and lower 
lobes of the right lung 
with the heart displaced 
well oaer to the right 
The following daa 
(fourth post-operatiae) 
the patient aaas much 
more comfortable His 


Tic 12 — I P p^tlcnt of Dr Charles P Mitchell Pennsylvania Hos- temperature had fallen 
pital Picture taken seven dajs after the onset of massive pulmonnr> col- . mike to 

lapse Since previous picture Pif it there has been a slinht increase in tO 100, mS Jmis 
the amount of air in the rif ht upper lobe the heart has moved slightlj to , ,, l],c rcsniritioll 

the left The trachea is still displaced to the rii lit and the intercostal ‘ 

■■paces on the rii lit side are narrower than on the left Radiofrajih b> to Hc waS COtlgU 

Dr David R Bowen ,, i,„r,„ 

mg occasioiialh, nring- 

inc up a thick gravish or greenish sputum The right chest w,is retracted and 


almost motionless The percussion note below the fourth nb at is no longer tampaiiitic 
but was flu Disi int tubular breathing could be heard in this area Posterinrh the 
breath sounds were tubular, but were not (|tiitc so distant Ihe X-rav showed the 
same picture as before The second daa after the onset of the coll ipse ( md the 
filth post-opcratiac) the patients condition aa is practicalla unchanged He aa ‘'*>'1 
<iuitc daspnccie Hc could not s.av more than three or four consccutiae aaords without 
baaing to eatch his breath Pliasical examination showed almost no change The X-raa 
demonstrated somewhat more air in the lung than preaiousla (Pig 3) l-ita 
atternoon of the second daa Doctor Tucker pertormed a bronchoscopv He fouiu 


niarkexi iiifl imm itora reaction in the bronchi of (hc right lung, which contamcfl a ten ici<>a 


mucus entire la closing up 'ome of the air passages As much i' jioscihlc of this niiiru- 
aa IS rcinoaed Pliasical examination imnicdiatela aftcraaards shoaacd a farh rtso mu 
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percussion note over the right chest above the fifth rib Breath sounds seemed to be 
about normal save for some prolongation of expiration Vocal resonance seeme prac i- 
cally normal The area of supeificial cardiac dulness had moved about 2 cm to tie 
left, and an immediate X-ray examination showed much more air m the lung ( ig 4 
and Fig 5 ) An hour and a half later the patient was sleeping quietly and his respiratory 
rate was 22 An hour after this, however, his respirations had increased to 30 The per 
cussion note over hiS right chest anteriorly was again tympanitic On auscultation the 
breath sounds were 
much fainter 

The report of the 
bronchoscopic examina- 
tion by Dr Gabriel 
Tuckei and Doctors 
Clerf and Williams is 
a s f o 1 1 o w s “The ^ 

larynx was only slightly ^ 
inflamed The tracheal ^ 

mucosa was reddened 
and a thick, g 1 a r y, 
giayish secretion was ^ 

adherent to the tracheal , 

walls The inflamma- A 

tory condition was moi e ^ 

intense as the ti achta g 

was followed downward ^ 

to the carma The f 
mucosa of the right / 

bronchus was very red 
and inflamed There 
was a ring of thick 
tenacious mucus com- 
pletely surrounding the 
lumen of the right main 
1) 1 o n c h u s The left 

bronchus was only Pig 13 — I P , patient of Dr Charles F Mitchell Pennsylvania Hos- 
clirrliflir inflnmnri anrl Picture taken ten days after the Onset of Hiassive pulmonary collapsc 

sii^jiiiiy iiiudiriLU aiiu A marked increase m the amount of air in the right upper and middle lobes 
seomed tn be entirelv Displacement of the trachea and the heart to the right less marked than in 
, W "7 prcviouspicturc, Fig 12 Radiograph by Dr David R Bowen 

Clear of secretion the 

thick secretion was removed by aspiration and the lower bronchial divisions in the 
I ’gilt lung were explored The mucosa in all the bronchi was very reddened and thick- 
ened, and covered with a thick, tenacious secretion The orifice of the upper right lobe 
bi onchus was not completely blocked, but patches of secretion were adherent to the walls 
sui rounding it Sccietion was abundant in the middle lobe bronchus, but there seemed 
to be an airway The lower lobe bronchus seemed completely filled with a tenacious 
exudate The exudate uas aspiiatcd from the upper lobe, the middle lobe and the mam 
division of the right lower lobe bronchus A swab specimen of the secretion was taken 
for culture Deviation of the right mam bronchus towards the right was noticed, but 
there w as no ei idence of bronchial compression There seemed marked restriction of the 
lironchial mo\ ements The inspiratory lengthening and opening of the bronchus was very 
slight particular^ in the lower and middle lobe bronchi 

BioncJw^copic Dinpiious— Diffuse bronchitis involving the right mam bronchus and 
branches, most marked m the stem, lower lobe and middle lobe bronchi Bronchial obstruc- 
tion of the middle and lower lobes due to masses of thick, taut, adherent, tenacious 
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secretion Ihe culture obtained from these secretions showed stapln lococcus -lurciis 
and pneumococci 

The following two dajs (se\enth and eighth post-operatne) showed a slow improve- 
ment Resonance on percussion graduallj extended dow n the anterior chest wall, the heart 
moved slovvlv over towards the left, and the breath sounds began to approach normal 
X-rav examination showed an increase m the aeration of the lungs During this period 
the patient brought up considerable quantities of gravish sputum similar to that removed 
through the bronchoscope Rales were heard frequentU over the right chest, cspeciallv 

over the lower lolic 

(Tig 6) 

The fourth dav 
follow 1 n g the fir>t 
bronclioscopv (tliemntli 
post-operative) showed 
a marked improvement 
The right chest seemed 
fuller It was movimr 
quite freelv in respira- 
tion There was rcso 
nance to pcreussioii is 
far down as the sixth 
rib anteriorlv The area 
of superficial cardiac 
dulness extended twice 
as far on the left as 
on the right Brcitli 
sounds were approxi- 
mating the normal The 
upper and middle lobes 
seemed to be function 
mg complctelv and the 
lower lobe p irtnllv \i 
X-rav examiii ition at 
3 r M showed much 
more iir in the liiim' 
than before (Eig “ ) 

At 3 qo the pitieiu 

was nirn,,, bronchoscoped (ninth post-operative d tv ) The report of this examinatio i 
which was made bv Doctor Tucker assisted bv Doctor CIcrf Dr Ernest Raffe an 1 
Dr Honce J Williams is as follows 

The mflammatorj condition of the tracheobronchial mucosa was less severe thin 
at the previous broncho'copv \ small amount of mucoid secretion shghtlv purulent in 
character vv is unind in the trachei coming up from the right mini bre ncliii'- fbe 
mucosi oi the lelt miin bronchus vv is less infl tnied no secretion w is present The right 
bronchus showed marked deviation and the bronchial movements were much more 
nearlv normal than at the last cjbscrvation On inspiration the broiichti' seemed to 
leiigthen and open iliout the norm il excursion A erv little secretion was present la the 
upper right lobe bronchus The middle lobe bronchus contained more secretion but w “s 
thin and epiite easilv aspirated The lower lobe bronchus showed more markid inni”i- 
m itorv thickening, and the secretion was thicker and was aspirated v ith niiich tno'i- 
difiicultv ‘^wab culture' were taken from the right mam bro icliiis Ml of the lo f lobe 
bronchi were aspirated free of secretion The culture irom this si ab vkov td st ipbv 
lococcus aureus 
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Doctor Tucker summarizes his findings, and says that they indicate that there is a 
much greater degree of aeration in the right lower and middle lobes than at the time of the 
last bronchoscopy 

Subsequent to this examination the physical findings showed practically a normal aiea 
of resonance over the right lung to percussion, both anteriorly and posteriorly The heart 
seemed to be in normal position, the breath sounds were normal, save for some roughening 
The vocal resonance seemed normal throughout This was all confirmed by an X-ray 


picture taken immediately after bronchoscopy (Fig 8 ) The following morning the 
patient was very comfortable Pulse, respiration and temperature were all normal The 


1 ight ehest seemed to 
be moving practically 
as freely as the left 
Percussion gave normal 
lesonance throughout 
save foi a slight im- 
paiiment in the right 
lowei lobe Breath 
sounds weie not quiL 
so distinct over this 
aiea as over the rest of 
the lung Vocal leso- 
nance was normal 
thioughout Many rales 
W'eie heaid over the 
lower lobe 

In contiast to 
this vei y prompt 
operative relief of 
the bronchial ob- 
sti notion and the 
lestoialion of the 
alveolai tissue to the 
normal within 48 
houis IS the follow- 




ing history of a case 
wheie spontaneous 
lelief was not com- 
plete until the lapse 
of oAei SIX weeks 


Hos- 

, Upper and middle lobes are almoS- 

lift 's not cntireb normal reinflated iv hile 

left but has not quite reached its nnrmaf ^ moved further to the 
Dr David R Bowen ‘-‘''"ea its normal position Radiograph by 


A poorlv nourished Jewish boy of fourteen vearc nf an- 
of Doctor klitchell at the Pennsjivama Hospital Octnho/T^^^ admitted to the service 
appendiceal abscess with probable general, zL pentomte ^ diagnosis of 

Doctor Robbins within one hour after his admission , operated upon by 

anresthcsia A gangrenous perforated appendix was n " a*" oxide, oxygen 

drained w ith one cigarette dram wdiich a localized abscess 

remarkable recoverv from the operation until the fifth 1 ^ ^ ^^ther 

spell of coughing As he had had a definite bronchitis be/^’ ^ ^ he had a severe 

been wet and there had been profuse thick greenish exner! 

no particular attention was paid to this at first ^ during these five days, 

at first Following the spell of coughing his 
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temperatvirc rose promptlj to 105 degrees, his pulse to 152 and his respiration to 52 With 
the onset of tlie coughing there was definite cianosis He was seen In Doctor Ltc four 
hours later, and a diagnosis of massne collapse of the lower lobe of the right lung 
was made 

Doctor Edgar’s notes of a phjsical examination at this time were to the eiTcct th it the 
riglit side of the chest was sunken, the intercostal spaces retracted and there seemed to he 
no expansion on the right side of the chest He complains of pain through the affected side 
The heart is definitelj mo\ed over to the right side, and the right border is i cm 
to the right of the right edge of the sternum There is a considerable area of duincss 
anteriorl}' and posteriorh which invokes the upper and probabh most of the middle 

lobe Hca\i pcrciis 
Sion howeicr gucs i 
tMiipamtic (iiialiti to 
this note Local fre- 
mitus IS mere ised o\cr 
the right upper loht, 
but it IS absent over the 
lower right chest 7 lie 
breath sounds ire loud, 
imphonc over the en- 
tiic right chest .and 
dimmish m mtcnsitv as 
one goes down towards 
the axdl i and towards 
the posterior aspect 
Voice sounds md whis- 
pering pectoiiloquv arc 
V erv pronounced and 
close to the e ir There 
arc no crackling rales 
heard a n v vv h c r e 
although a few scit- 
tereel bronchi or bron- 
chial mucous rales ire 
heard in both lungs 

The precordial 
heave is pronounced 
over the lower rigb. 
chest extending to the 



Tir 16 — J G pvtient of Dr Che\ slier Jackson imin bron- 

chus IS obs ruclcd b) a bean There is massiee collapse of the upper 
middle and lov er lobe-, of the right lunp Complete displacement of the 
heart to the n| ht of the spine 


right nipple line Sounds are loud, rapid but no murmurs are heard Dr Thomas McCrae 
saw the patient this dav and concurred in these signs and with the diagnosis of massive 
collapse ot the lung Dr Arthur Iscwlin also saw the patient at this time, ind his noU' 
include comments on the cvanosis of the lips and fingers with moderate dvspnaa He iko 
notes the displ iccmcnt of the heart ‘ The whole right side is flit antcnorlv Breitb 
sounds are laint below the third interspace antcnorlv The vocal resonance is nicrci-<d 
and there is drv amphoric breatliing’ The cough graduallv became more productive mil 
the expectoration of a thick green-vcllow material which was noted betorc this c it i^tropbf 
has increased m quantitv and freedom 01 expectoration Almost dailv X-rav pictures were 
taken which show the slow return of air to the collapsed portion of the middle and lover 
lobe- and the gradu il moving ot the heart shadow to its normal jiositioii in the mediae 
tniiim and lett thorax On November 27, 1924 the X-rav shows that there is complete 
restoration to normal ot the right lung and of the heart in its normil position m thi 
thoracic cav itv A period ot 42 dav s 

We have ako had the unusual opportunitv 01 observing an autopsj In Docto' H>'gc 
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at the Pennsylvania Hospital of an i 8 -year-old negress who died three days after a 
Ccesarean section performed by Doctor Piper at the Lying-m Hospital of Philadelphia 
Three days after the Caesarean section she developed an acute catastrophe whici was rs 
diagnosed as pneumonia in the left chest 

She was seen by Doctor Wolferth in consultation, and he noted a marked diminution 
of expansion all over the left lung No marked alterations in percussion anteriorly and 
posteriory appeared at the examination Anteriorly and posteriorly there was typical 
bronchial breathing over both upper and lower lobes On the right side the breathing is 
exaggerated and there are moist rales, particularly at the bases The heart position is 
decidedly to the left, and apparently the mediastinal structures are deviated to the left 

ii »-ni. _ 1 i. £ ^ 

rx 


“ The last feature 
suggests the possibility 
of massive collapse of 
the lung, although at 
present the most likely 
diagnosis is post-opera- 
tive pneumonia ” 

Doctor Wolferth 
did not feel certain of 
this diagnosis of mas- 
sive collapse, and the 
patient died six hours 
after his examination 
An autopsy was 
pcrfoimcd at the Ayer 
Laboratory of the 
Pennsylvania Hospital 
before rigoi mortis had 
set 111 

Anatomical Diag- 
nosis Pi iniai y F a t a I 
I awn — Post-operative 
collapse of the left 
lower lobe of the lung 
Sccondaiv oi Tei- 
minal Lesions — Recent 
pregnancy, recent opera- 
tion, Caesarean section, 
model ate localized pen 










- 

f ^ patient of Dr Chevalier Jackson Picture was taken 

ot the same patient as m Fig i6 but twenty-four hours after the removal 
through a bronchoscope of the obstructing bean from the right lung and 
the heart and trachea have returned to their normal positions 


tonitis and paialytic ileus, complete atelectasis of the left lower lobe of the lung with 
purulent bronchitis and partial atelectasis of the base of the right lobe, mild bilateral 
hj^dro-ureter and hydronephrosis 

Pcntoncal Cavity The usual post-operative findings existed that one sees after an 
uncomplicated Ciesarean section The uterine wound was healed, no leakage was present 
and the incision was covered b> a plastic exudate The intestines were moderately dis- 
tended The liver appeared to be well above the costal margin The right dome of the 
diaphragm occupied an unusuallv high position, reaching to the third rib while the left 
dome IS at the level of the fifth rib ’ 

Thoiacic Cavitx -On opening the chest cavity one is immediately struck by the 
extremeh limited size of the chest A high position of the diaphragm (probably the 
lesult 01 the recent pregnanev) has reduced markedly the size of both eavities 
Ihe position of the heart when measured in situ shows the right side to be t cm frnm 
the midline, and the left 8 cm Both lungs appear small There is no free fluid 
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Heat I — The heart eighs 220 grams It is normal in appearance and size, and the 
\ahes and chambers show no change 

Lungs — The lungs are remoaed with the trachea intact Both upper lobes although 
small, appear moderatelj crepitant .and air-containing The lower lobes present an 
interesting picture The right lobe is purplish in color with main dark patches \ 
close inspection rcieals groups of pulmonarj lobules which are definiteh air-containing 
The lower lobe on the left is extremclj dark, quite limp and absoluteh non-air-contaiinng 
The inferior edge all around presents a distinct hp of collapsed pulnionar\ tissue On 
section of the left lung the low’er lobe is found to be almost pitch black presenting the 
picture of complete atelectasis Compression of tins pulmonari tissue causes tlie exclusion 
of thick mucopurulent pus from the bronchioles Dissection of the bronchial tree 
re\eals extrcmelj tenacious purulent mucous, filling the entire bronchi leading to the lower 
lobe It IS extreineh st'ckj in character On section of the lower lobe right side, the 
picture seen is that of a partial atelectasis The presence of pus in the bronchioles is not 
demonstrable here Both upper lobes although small appear esscntialh normal 

Dtapli'ngin — The appearance of the diaphragm is interesting, cspccialK on account 
of Its relation to the pulmonarc condition There is a moderate injection of the cesscls o! 
the peritoneal surface particularh 'about the coronari ligaments This same tipe of 
injection is present in the thoracic surface, cspecialh on the left side There is cxiid itc 
on this surface 

]fici o^copical Examination of the Lungs — (Four sections in all) No 29S8, 1925 All 
show the same picture, aariing in degree to some extent There is diffuse itckctasis 
which IS practicalh complete in all the sections studied, so that in main arc is not the 
slightest aestige of an aheolar space remains the tissues being composed of closch 
packed aheolar walls One of the most noticeable features is the marked dil itation of 
the iheolar capillaries with all of the smaller \essels of tlie lungs appearing to he iini 
\ersalh congested with distended red blood cells to sc\cral times their noriml width Ml 
of the bronchioles contain exudate, wdiich is rich in fibrin, in the meshes of which .irt 
closch packed poh morphonuclear leucocitcs <md small mononuclear kiicocjlcs, gcncralh 
compkteh plugging the bronchiolar lumen Interestinglj enough the bronchial walls and 
the pcnbronchi il spaces do not show eMdences of surrounding infection comparable to 
the usuil picture ot bronchiolar pneumonia Associated with the terminal bronchi lum- 
e\er the e\idence of infection and exudate definiteh spread out through the strix and 
neighboring aheoli, causing small areas of bronchial pneumonia Diagnosis — Bronchitis 
(Bronchiolar pneumonia with atelectasis of the lower lobes of both lungs) 

Comflicatious — If inflammation super\enes, rales ma\ ap])cai .md a 
tnetion sound be hcau! oacr the accompanxmg pleuntis Expectoialion r.ircb 
appears until pneumonitis is established and it is seldom blood} until ibis 
st.agc IS 1 cached Its presence is inferred largeh h} an increase in the sc\crit\ 
of the s\mptoms rather than In ana other sign Purulent bronchitis undoubt- 
edh occurs as a complication as is eaidenccd in our case Pleurisv is not 
uncommon at a late complication It is usualh the dr\ aarieta gmng me 
to a friction rub but eflusion maa occur later 

Diftctcniuil Ihaanosis — The diftereniial di.agnosis must be made fn ni 
acute dilatation of the heart pulmonara embolus pulmonara intarct jilcuritis, 
aaith nr aanthout elTusion pneumothorax and diaphragmatic hernia 

If one bears m mind that the affected side is retracted and immobile, that 
the diaphragmatic and cardiac encroachment on the affected side is extreme, 
that the general s}mptoms are iinari.abh less see ere than with pneunionn 
embolism and infarction, that marked In perresonance and incrca=c of brentb 
sounds with loud transmitted eoice sounds are pre=ent the dngno-is sjintdd 
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be made To this is added the high level of the diaphragm and the question 
of the displaced impulse Pneumothorax is a vei y common mistaken diagnosis 
Cardiac dilatation has been an explanation of the misplaced cardiac aiea 
This IS especially true when the collapse is of the left lung The fact that 
even in cases of marked caidiac displacement the pulmonaiy physical signs 
may be comparatively slight, often gives use to a mistaken diagnosis, such as 
dextrocaidia, but after a lapse of a few houis or days there is usually a 
development of the pulmonaiy signs and the diagnosis is made conclusive by 

the leturn of the heart to its noimal position 

The upward displacement of the diaphragm is a sign of the greatest 
importance and is detected on the left side by physical examination and on the 
light side by X-ray It should also be remembeied that when the entire lung 
and upper lobe oi lobes are collapsed, the displacement of the cardiac impulse 
is oblique In the fiist penod the signs aie those of retraction and immobility 
of the affected side, togethei with weakness or absence of breath sounds and 
displacement of the heart which is often extreme In the second period 
weakness of the bieath sounds has been leplaced by loud tubular or amphoric 
liieathmg together with increased vocal fremitus, loud bronchophony, pectori- 
loquy and transmitted spoken voice In the third period, the stage when the 
lung IS expanding, abundant rales may be piesent over the area where the 
tubular breathing is maiked In both the second and third peiiods the heart 
IS Still displaced, but as we previousl} mentioned, the lung signs may some- 
times persist over a small area at a time when the heart has returned to its 
noimal position 

Piognosis and Moitahty — It is impossible to estimate the mortality at 
the present time because of the geneial lack of recognition ot the condition 
We believe that we have had five cases duiing the last two years and have 
obtained an autopsy m two cases Our purpose in presenting this subject 
before such a body is to obtain, if possible, the leal incidence of post-operative 
massive pulmonary collapse We are convinced that it is far greater than 
Pasteur’s 8 pei cent which he repoited in 1914^® 

To us this evidence, consisting of two post-mortem findings and one 
hi onchoscopic examination w vwo, would seem conclusive evidence that 
obstiuction of the bionchi by mucus plugs may produce varying degrees of 
pulmonary collapse, accoiding to the character of the foreign body and the 
completeness of the obstiuction of the bionchi produced by the mucus 
plugs klanges, from his experience with foreign bodies, states that atelec- 
tasis or collapse does not occur until such times as the obstruction is com- 
plete to inspiiation If the obstruction is incomplete then instead of 
atelectasis you have the tissues be} ond the obstruction oi'erdistended with air 
This may be the explanation of the two distinct clinical gioups into which 
post-opeiative massive collapse niai be divided In one, over the area occu 
pied by the collapsed lung, there is hyperresonance and even tvmpanv the 
vocal fiemitus is inci eased and the breath sounds are loudly tubular 01 
amphoiic while bionchophony and pectoriloquy are Avell marked Here rve 
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may ha\e incomplete obstruction to inspiration Tlie clinical simptonis iii the 
second groups are exactly the opposite, Aocal fienntus is dinimislicd and the 
breath sounds are absent o\er this area and the atelectasis is complete as we 
w'ould expect m a sudden and comiilete obstruction of the bronchi 

The other factor common to conditions in wdncb acute massnc collapse ot 
the lung IS associated is partial or complete arrest of the iespirator\ ino\e- 
ments Thus, in pleuris} , pneumonia, diphtheritic paiah sis of the diaphragm, 
or the \oluntary and reflex inhibition of the diaphiagm and abdominal muscles 
m upper abdominal operations, this mechanism is obvious Just as important 
and more constant is embarrassment of respiialou mocements resulting fioin 
unnatural and prolonged rest after abdominal opeiations and other operatue 
procedures and accidental mjuiies Tidy explains the contralateral collapse 
associated with non-penetrating wounds of the ojiposite chest w'all, which 
was found so frequently dining the ivar by the patient lying upon the well 
side and thus immobilizing its lespiratoi}' movements 

Deci eased aeration probably results in an increase in the bulk of the 
bronchial secietions because of decreased evaporation Ihese secretions grad- 
ualh increase and accumulate in the laige bronchi and wdien a point is 
reached w'here the tidal air is insufficient to maintain an airw'ai, and the cough 
leflex fails to expel the mucus, the lumen wnll become completeli obstructed 
When this does result w^e ha\e the mucus obstiuction acting exactly as a 
foreign boeU Jackson in seieral recent contributions has called attention 
to the noi mal function of the cough reflex. As he expresses it “ The cough 
reflex is the w'atch-dog of the lungs ” In view'^ of this function w'C ask \on 
to considei the effect of postuie, severe post-operative abdominal pain and the 
generous pre- and post-operative use of morphin upon the cx])ulsi\e cough 
necessaiv to clear the bronchial tiee of secietion 

All this w'as clearh suggested by Elliott and Dinglc} in 1914 Onr 
])resent contribution consists m (i) having found a post-moitem in two cases 
such collections of mucus 111 the bionchi as to cause complete obstruction, (2) 
in haling seen such obstructing masses of mucus in vivo, and that one of ns 
( 1 uckei ) removed these mucous masses or plugs through a bronebostope and 
proied that after such remoial the lung returned to its normal condition, (3) 
m recalling the suggestion of Briscoe,''’ Elliott and Dinglei and Idw'n 
that embarrassment of resjurator} moicment of the chest w'alls or the dia- 
phragm IS a predisposing factor, not only in the formation of the nnicoiis 
plugs in the bronchi, but in the inability to expel them, (4) submitting e\i- 
dence that this has lieen entireh confirmed b} our clinical exjicncnce, f=ij 
stating that tins pbenomenon has definite surgical significance To ns ils 
importance as a post-ojicratne complication lies not in the occa‘-ional 
massne collapse that is to be encountered, but in the probable pirti.d 
collajise of lariing degree occurring atter o[X.rati\c jirocediirc'- parlicii- 
larh in the upper abdomen, and traumatiMu of the trunk, (Ci) m 
gesting that the arrest in these collapsed areas of the small cniholi 
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which are usually scattered by the circulation aftei all opeiative 
in which the blood-vessels are opened, as has been pi oven by Cutler,^ ' ^ 
an explanation oi the mechanism of post-opeiative pneumonia (Lee 
The chmcal picture of the so-called cases of post-anssthetic pneumonia is 
so unlike the true lobar and lobulai pneumonias which are seen by the intern- 
ist and physician that it is strange we have so complacently accepted this 
diagnosis up to the present time 

Conclusions — Acute massive collapse or massive atelectasis is a phe- 
nomenon which has been lecognwed in association with vaiied conditions 
Although diveise they hare two factors m common which we believe have 
some beaiing upon the etiology of pulmonaiy collapse, namely, embariassment 
01 paialysis of the respiratory movement and obstiuction of the bronchial 
tubes The interference with the respiratoiy movements may be as slight 
as that lesulting from posture and may increase to that of the voluntary or 
lefiex inhibition fiom post-operative pain of abdominal operations, or even 
reach the complete paialysis which occuis m diphtheiia Obstruction has been 
found to be caused by foreign bodies, bronchial secretion or extra bronchial 
piesstire as is produced by tumors 

Massive collapse of the lungs is a comparatively laie condition and its 
incidence post-operatively is approximately gieatei than 8 pei cent However, 
it has a definite surgical significance which should not be overlooked The 
most chaiacteristic sign is displacement of the heart towards the col- 
lapsed lung 

Paitial collapse of the lung is piobably a very frequent complication fol- 
lowing abdominal and particulaily upper abdominal, opeiative procedures 
The airest, in these areas of paitial collapse, of multiple emboli coming from 
the opeiative field is probably the mechanism and the lesion which so fre- 
quently occurs after opeiative pioceduies, and which is commonly called 
post-operative oi post-aiuesthetic pneumonia 

When infection is added to these minute multiple infarctions in the col- 
lapsed aieas a tiue bionchial pneumonia is established This we believe is 
laie compared to the fiequency of partial collapse combined with minute 
pulmonaiy emboli and infarction 

If two of the f actoi s undei lying pulmonarj' collapse, either massive or 
paitial. aie (i) inhibition oi arrest of lespiratoiy movements and (2) subse- 
quent obstiuction of the bionchi with accumulated bionchial secretion, there 
are definite indications foi piophylaxis and tieatment of this condition’ The 
minimwmg of the tiauina of all operative procedures, the conservative use 
of morphia and other inhibitors of the normal becliic 01 cough leflex, and the 
avoidance of fixed 01 unnatural positions post-opeiatively would seein rational 
pioceduies The choice of such aniesthetic agents as have the least iiiitatinv 
effect upon the bionchi and result in the minimum bionchial secretions as local 
an.'esthesia, gas ox^gen anresthesia and ethylene, are mandatory All these 
measures aie pi oph) lactic After the condition of massive collapse is estab- 
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hsliecl the dangeis are not in the lesion itselt nnle^-s it lie liilateial Imt in tin. 
complications which aie a])t to ensue as pneumoni.i in one of our ca^cs 
empyema and lung abscess The fact that of the lecorded cases that ha\o 
recocered spontaneoush the a^erage duration of the ieco\ei_\ has been about 
t\\ent\-one days and that m the case heie repoited se\entc-t\\o hour‘^ after 
remocal of the obstructing bronchial secretion the lung had been restoieii 
to Its normal condition is at least suggestue 

Piihnona) y Collapse Due to Poiciejn Body lu the Bioiichi In Dk 
Ciin\ \LiER Tacksoi\ Doctor Lee has shown, and with the aid of th 
bionchoscopist Dr Gabriel lucKei, has procen, that in at least some ca^e-. 
of post-opeiatne massne collapse the condition is one of obstiuctue atelec- 
tasis Doctor Lee and othei members of this Association have asked me to 
sac a few'’ w'ords on this foim of pulmonarc collapse wdiich we aic iisiiilj 
almost daily as a diagnostic sign of non-opacjue foreign boch or of iiliigs ot 
secretion that are essentialh' foreign bodies We hace seen at tlie Broncho- 
seopic Clinic, hundreds of cases w'lth atelectasis atTceting one oi more lobe-' 
and often an entire lung These cases hace nearh all been due to liionehi.il 
obstiuetion, but all lironchial obstiuctions do not pioduee atelectasis Some 
of them produce exacth the opposite condition of emplnsema 

\\ e have three t\pes of bionchial obstruction, namelc i B\-pass-\ah' 
obstiuetion 2 Check-vahe obstiuetion 3 Stop-cahe obstiuetion 

I centure to predict that if \ou weie to ha\e ecerc etheii/ed jiatient exam- 
ined immediateh after o])eration with the Rontgen-ia\ using the eeitain 
special technic that we use at the Clinie foi this work cou would find <ill 
thiee t\pes ot obstruction 'i he technic consists of exposing the film at tlu 
extreme end of expiration and at full inspiration As shown be Manges die 
usual exposuie at the command “ Jake a full bieath and hold it will !x 
often misleading At fluoioscopc the phenomena aie still moie maiked to tlie* 
ti allied e\e ot the rontgenologist The corresponding jilnsie.il signs iiia\ be 
elicited In the trained phcsieal diagnostician jirocided his cxainmatioii'' are 
m.uie with the phases of the i ojiiratorc cede m mind Doetoi MeCrae lia> 
main times made the diagnosis be signs alone jiiioi to the r.n ex.immation 
In the ordinarc routine plnsical ex.miiiiation the phenoineii.i will ii' 
entircK occrlooked 

B\ -p i^s-c.ihe olistruction n the tcjie of jiartial oiistruetioii that permit' 
both mgresb and egress of air jia^t the olistruction 

Check-c.d\e olistruction allows the an to jiass m but not to emerge i lii' 
jireiduecs ob^truetne cmph\'ema Of this we ha\e seen liiimlreels ot e i C' 
It was fir't ob'crceel m a c.ise ot peanut keiiiel in the main broiubu', b 
Iglaiier We ha\e seen it m luindreeN eu ea'C' not onl\ ot all kiiuL ot nut 
kernel' in which it is diagnostic but .iLo m easci ot suollen bronebiil 
iiiueosa and in cases ot jilugs of tough seeretion M\ fi’cnd md {nip k th< 
late Doetoi Leiiali saw it mam {ime~ aho m ea'Cs of plugs of elg'bthe.Kii 
membrnu I he ii'inl mechanism 01 eheek-\ dee nbstriietion i' tin iiorain 
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enlaigemeiit of the diametei of the bionchial lumen cluung inspiiation which 
opens a space foi passage of an aiound the obstructive mass, this space being 
promptly obhteiated by the normal expiiatoi} diminution of the bionchial 
diametei The pathologic factoi is supplied not only by the bulk of the plug 
of mucus 01 olhei foieign body, but by the swollen mucosa of the bionchial 
wall which makes a soft cushion-like valve seat The leveise of this check- 
valve obstiuction in which an can get out but not in, is rare, because the lumen 
of the bronchi diminishes duiing expiration Check-valve olistiuction is due 
not so often to movement of the foieign body as to the noimal expansion and 
conti action of the bronchial wall with mspiiation and expiiation, lespectively 

Stop-valve olistiuction is the type in which an cannot get eithei m oi out 
The lesidual an is absoibed and the tnbutaiy lung deflates, in other woids, 
it collapses, and we have atelectasis It is due to the keen original obseivation 
of Pasteui that we have been made awaie of this condition as a post-opei ative 
pulmonaiy collapse AVe have seen the same state of massive collapse fre- 
quently from plugs of secietion which we have lemoved In one case my 
associate, Di Louis li Clerf, bionchoscopically lemoved seventeen plugs of 
tough secietion, duiing foui days, in a child aged thiee yeais Each of the 
seventeen times death was imminent fiom collapse of both lungs due to 
plugging of both main bionchi Beans and giams of maize often cause atelec- 
tasis 01 massive collapse of one lung because both the foieign body and the 
mucosa swell Nut kernels do not swell, but the mucosa does, and aftei 
a piehminaiy stage of obstiuctive atelectasis from check-valve obstiuction, we 
have obstiuctive atelectasis, if the nut kernel be not removed 

In a number of cases the foieign body has shifted, causing an atelectasis 
in diflfeient lobes, not simultaneously, but in succession It has been vei} 
mteiestmg to have Doctoi Manges tell us in a case of shifting foreign body 
“How the piune stone is causing obstiuctive atelectasis of the lowei lobe,” 
tlie next day, “Now it is causing obstiuctive atelectasis of the uppei lol^e ” 
Latei , “ Now it is causing obstructive emphysema of the upper lobe with 
obstiuctive atelectasis of the middle lobe” My feeling is, theiefore, that 
caieful examination at full mspiiation and full expiiation, after every opera- 
tion undei ethei, will show in a small peicentage of cases, all three types of 
hi onchial obsti uction 

Theie is (Fatzmgei) anothei point I should like to make, namely, that 
obsti uctne atelectasis due to complete obstiuction of a bionchus does not 
immediatel} disappeai aftci lemoval of the obstiuction In othei words, a 
lung collapsed because of a plugged bionchus does not immediately expand 
aftei lemo^al of the plug AVliy, we do not know, but as eviclence that it 
does not do so we have on file an abundance of giaphic lecords in the foim 
of lontgenogiains taken befoie and aftei lemoval of a foieign bod) 

In conclusion a woicl as to the dangei of bi oiichoscopv Cough can be 
laigelv conti oiled but its eftect on a fiesh abdominal wound is to be con- 
sideied b> tbe siugeon in the paiticulai case In geneial it mav be state<l 
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lh?t the danger of bronchoscop) depends on liow it is done ProjicrK am’ 
skilfulh executed, it is fiee from danger considered apart from the condition 
for which It IS done Bronchoscop} by an untrained man is Iikeh to ha\c i 
high mortality e^en in a relatively noimal patient Sixh -seais ago it vas 
dangerous to open the abdomen, in the wa\ it was done then When c\cry 
surgeon has a hionchoscopic assistant, it will be realized that bioiKhoscojn is 
as safe and as useful as cystoscop\ 
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EXTRACTION THROUGH THE THORAX OF PROIFXl’IMCS 
LONG RESIDENT IN THE LUNG ‘ 

13 \ J J Bucuvkvk, jMD 

OI PlTTSniTJlCU Pv 

Vnuy eath in the lecent gieat wai, the French aini\ snigeons ueie 
confionted with patients caii}ing piojectilcs in tlicn lungs whose wounds 
had healed but who still had SMuptoms of gieatei oi less sexetih — occasional 

h.cinoplc scs 
]Hn ulcnt e\- 
pcctoi atioii 
d\ spnrea on 
excition and 
chest pains 
1 he (piestion 
ot icnuning 
these piojec- 
tiics to icstoic 
these soldici s 
to lic.ilth and 
icliiin t li e in 
to d n t ^ lie- 
canic V c 1 \ 
acute The 
c 1 c d 1 I of 
per f OI in i ng 
the first ojwr- 
ation ol tills 
k 1 n d IS due 
to Or Pan! 
Maucl.nrc ' 

who extracted a shell tragment thiee months after the wai began tOctolni 
1914) fiom the lung of a man who had been wounded six weeks helou 
Doctor Mauclatrc ojiciatcd h\ a combined method of small thoracolonn nid 
extraction with the forceps he the mlcrnnttent use of the fluoicsccnl scucii 
Success with this method not onh in the hands ot its orignutor but ,dso with 
main other surgeons, was remarkable 

Three weeks later the second extraction was made b\ Dr G M.nion 
h\ quite a different procedure llis method well adapted to the gcncnl 

’Read before tlie \iiierican Surgical \s-oci ition Ma\ 5 

’Bull cl Mem Soc de Cliir di Par lOM nd p n;o ind \ol 'b j) i? 

Df'id 1015 \oi xh, p 17S1 




EXTRACTION OF PROJECTILES IN THE LUNG 


uin of suigeons, consists of localization with the X-iay, fairl} liberal 
lesection, if necessary, at the place most accessible to the projecti e, 
anchoring of the nuclei Ijing lung to the paiietal pleura, incision of the 
parietal pleura m the centie of the anchoied suiface, incision of the lung 
to a depth sufficient to reach the piojectile, palpation with the finger and 
removal with the foiceps It will be noted that the operation is done after 
localization of the projectile with the X-ray. by means of Marion’s compass 


and no use 
IS made of 
the fluores- 
cent scieen 
I am in- 
debted to Doc- 
toi M a 1 1 o n 
foi a peisonal 
1 e 1 1 e 1 dated 
AI a 1 c h 3, 
1925. in which 
he says, “I 
have opeiated 
I 53 patients 
cai lying pio- 
j e c 1 1 1 e s 111 
then lungs 
All have been 



opei ated b y 
111 1 method 


Tic 2 — X-ra> film rmde at laboratory of Mercy Hospital with wire marker for 
localization two days before rib resection 


Moitalitv, 4 cases r (One on the table duiing lemoval of a projectile 
fiom the hilum, the exti action of the piojectile opening a vessel of the lung 
against which it bad been piessing, a second from embolism on the tenth day, 
two otheis fioin purulent pleuiis) )” Mai ion has had many followers who 
have lepoited equalh good lesults in a smallei numlier of cases 

In 1915, Di Pieiie Duval advocated and piacticed the wide opening of 
the pleuial sac, alwajs In the technic of Willy Meyei, causing collapse of the 
lung b} gi adual pneumothorax , displaj of the part of the lung containing the 
piojectile , lemocal of the piojectile, suture of the lung wound , closuie of the 
thoiax without diainage and aspiiation of the lesidual air 

Tbiough the kindness of Di Pieiie Duval, who has sent me a personal 
lettci dated IMarch 5 1925 I am able to gne his own results up to this time 
“(1) I ha\e opeiated on about 40 cases not published iMy total number of 
old piojectiles taken from the lung is theiefore, about 80, with one death 
fiom double bioncho-pneumonia (2) I ha^e alnajs operated according to 
nn own method {3) Immediate icsults vei\ good — one death in about 80 
cases Late lesults ^el^ good I ha\e followed the patients for mam 
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months, and found good functional results and radiograpln a disappear- 
ance of the pach^ plem itis in the majorit} of cases” The mortalih in thl‘^ 
brilliant, radical and highh scientific and surgical method, in tlie hands 
of its originator is thus seen to he only 154 per cent, a result which ha'^ 
been appioximated by otlier suigeons 111 France with feccei cases 

The piocedure which has had the gieatest vogue in Fiance is that ot 
Dr Petit de la Villeon who de\ eloped the method, which he teiincd “the 
buttonhole” opeiation, while acting as Na\al Surgeon at the poit of Bicsl 




1 his method 
w a s admira- 
bh described 
a n d u anuh 
commend c d 
b\ the late 
Dr Robert G 
LeConte 111 a 
paper lead be- 
f o r e this 
Association 
s 1 X > e a 1 s 
ago Doctor 
LeConte was 


an c\ e w'lt- 
ness and care- 
ful observer 
of the extrac- 



Tio 3 — \ T'\\ film ^^lth ^\ re ninrl-cr Hternl \ic\\ midc it Mcrc> Hospital tuo 

before rib resection 


tions made at 
Brest b\ tins 
method 

T Ii e (iT'-t 
of tlic'^c ex- 


tractions was made on October 27 1915'' almost a vear after Maiicl.nres 
first ojxiration 

Experiments on cadavers and animals had jneviouslv been made bv 
Petit de la Villcon to show that a blunt forcejis pushed through the parietal 
]vlevira against the lung would first dimple the surface and, hv firm prc‘-surc, 
be made to traverse the lung jnishmg aside blood-vc'-sels and air tubes m 
Its course Experience in the removal of thousands of projectiles troin 
other parts of the bodv bv screen extraction with forcejis throngli a button- 
hole incision m the skni had made the surgeons at Brest proficient in tins 
work and had emboldened Petit de la Vilieon to trv it on the lung 

'1 he forceps extraction under the fluorescent screen bv this method i' 
jirohibited bv Dr Petit de la Villeon for projectiles located at the root of the 

lung and m the region of the hilum 

’Bull \ca(i de Med Pir 1016 (mectinR ni March 7th) 




extraction of projectiles in the lung 

The lapidity with which projectiles in all othei parts of the lung are 
lemoved by this procedure, in the hands of its otiginator and his followeis, is 
lemaikable — thiity seconds, even twenty seconds, one minute, two minutes 
the usual length of time It should be remembeied, howevei, that this is 
the time lequired by experts, and means the time actually used m the 
exti action itself 

This method has had its opponents who have chaiacteiized its as blind, 
buual, un-, 


un- 

sui gical 

D 0 c t o 1 
L e C o n t e 
said “Thiee 
things ai e 
essential foi 
the success- 
f u 1 p 1 a c - 
tice of the 
method ( i ) 
T h e radio- 
s c 0 p 1 c eye 
must be ac- 
quned (2) 
The coi 1 ela- 
tion of the 
two shadows 
made by the 
foieign body 
and the point 
of the foi- 
cep'^ This 
must be in- 
tuitive. with- 
o n t 
o f thought, 







jd" 




i 








' 'Mi. f 









pi OCeSS Fig 4 — X-ray film, made for Dr Chevalier Jackson after insufflation of bismuth 
subcarbonate into left bronchus showing relation of bullet to bronchial tree 


as a dentist woiks by a mnioi oi dnect sight (3) Gentleness and dexterity 
of the hand This is acquned by the removal of projectiles from less danger- 
ous zones, as in the extiemities ” 

Di Rene LeFoit, of Lille, France, who has done lemarkable work m 
leinoMiig lung piojectiles by many methods, including his own, said at the 
New Yoik Academy of Medicine in 1919 “This proceduie (Petit de U 
Villeon’s) has been seveiely criticized The tearing out in the dark of an 
imisible piojectile, suriounded by unseen blood-vessels and tissue layers, 
IS 1 evoking to the sui gical mind The piocedure is difficult and, even after 
some piactice, often lequires prolonged gi oping The projectile escapes from 
the f 01 ceps and is jjushed back into the dark recesses of the thorax where the 
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pieseiKC of opaque blooch c\tia\asatcs fuilhci cliinini'^Iics \isil)ilit\ aiul 
inteifeies the exploiation The iC'^ults aie cxtellciU, lio\\e\cr, and the 
inimediale and peimanent sequeht aie extraoidinaiih fiee from comjdication 
A.ftei length} exploiations ^\lth the foiceps m the midst of the lung tissue 
the patients ma^ he seen ^\alkIng about without disturliance or icaction of am 
kind 48 houis aftei operation Such is the opinion ot a Alastei of Liiiitj 

S u r g e r \ 
Now, Avliat 
aie the talni- 
lated icsiills' 
B \ t li e 
kindness ol 
, Di Petit de 
la Villton, 
w’ho has w i it- 
ten me under 
date of 
March 17 
iy2s I nia\ 
quote as fol- 
1 0 w s “ B\ 

• m e mctliod 
more than 



1 

I 

1 

t 



Fit 5 — \ nv (iTtcnl mcu) sho\Mng relation of bu’lct to bronchnl tret m trie 
tor Dr Clic\'ibcr f ickson if^cr insufTIation ol bismuth subenrbomte 


TOGO intia- 
])ulmoii.ir\ 
proj ecti lc"> 
ha\e been t \- 
1 1 a c t e d In 
nnsclf and 
me fiiciKK 
w'lth a nior- 


taht\ of s patients ( 'j of i per tent ) Tlie method is classic to-da\ in 
I'lancc It is adopted In tlic a^rcat majorite of suigeons for its certainte its 
safete its simpluitv which m.ide its success 

\\ ith relcrciuc to the subject of liilarc jnojectiles I must sa\ that 1 am 
a jiartisan ot the operation in two stages d he first stage has for its 
jmrpose tlie posttnot thoracotonn .uid the production of pleural .idhtsioiis 
I he second stage (eight da\s liter) consists of ladio-opeiatnc remmal ot 
the piojectde fixed in the lung and adherent 1 hen teimmatioii of tlic opera- 
tion 1)N tamponment without total pneumothor.ix 

Doctoi -\lkun who assisted Dr I’etit de la \'iIlcon in all of his earh 
extractions uho made this the subject ot his graduation thesis and who n irni 

■ \Ihm n ]: \ ) LLMrcction cits prnjtctilts nnn-ptilmomiri par !i Midi"' 

Ptiii (it li \*iII(.on Iiistci-uiiK ct dt'tripiKiii Pin- u> 2 J 
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Dr Petit de la Villeon’s assistant in his smgical piactice, sa}s, Pro-vidin^ 
against llie lemote possibility of a hemoiiliage, Di Petit de la Villeon has 
always 1 eady at hand on his insti uraent table the inatei lal necessai y £oi a rapid 
and urgent thoracotomy to contiol hemoirhage in the usual suigical way 
But we must say that he has nevei had need to use these mstiuments 

T h e p a- 
t 1 e n t who 
brought this 
mattei acutely 
to my own at- 
tention w a s 
1 e { e 1 1 e d to 
me by Di J 
G 1 e k 1 n, of 
Pittshui gh, 
and save the 


nJafea 




t 




rir 








a 

6 — X-riy film -iftcr rib resection with safety pm as a marker, 1> mg m the bed 
of the nb where resected 


gave 
following 

Casi His- 
lOR^ — M a 1 e, 

H c 1 ) 1 e \v , 
tcachei, aged 
I \v e n t y - n 1 n e 
Shot in Russia 
in March, 1920, 

I)y one of Denikin’s soldieis Ball enteied the left chest in front at the second 
intei space about two inches fiom the niidline of the sternum He spat some blood 
at once, but his wound healed in about three weeks and he was pcifectly well 
during the following yeai He then expectoiated blood for three days, which he 
attiibuted to his having done heavj work Foi more than two yeais thereafter he was 
perfectly well, not doing laboring work Ten weeks before admission, howevci, be 

again began to 
cough and spit 
up some blood 
followed by 
yellow sputum 
He states that 
in this last pei- 
lod he would 
spit up about 1 
wine-glass of 
blood at a time 
Patient is a 
man with un- 
usualE massive 

chest iiid of health\ appeal ance He has no phjsical signs of respiiatory trouble 
1' luoi oscopic exaniination and X-ia^ films show tin oblong bullet Bang undei the thud 
111) and second interspace about an inch and a half fioni the left bordei of the sternum 
and It a depth of about thiee inches (yy^cm ) fiom the anterior chest uall Examination 
ol the films shows the shadow ol the ball to be piojected against the sixth i ib postciiorly 
and between the iiinei boidei 01 the scapui i and the spine which is within the trape/aum 
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called the dangei zone bj Dr Petit de la \ ilkoii' The lateral Mew, howe\er, diows the 
ball decidedh nearer the anterior than the postenor chest wall 

Dr Che\aher Jackson saw this patient at mj request, and expressed the opinion 
that “the remoeal of the bullet bj bronchoscopj would be a dangerous procedure because 
of the localization of the bullet so close to the root of the lung and so near the \er\ 
large eessels” I am further obliged to Doctor Jackson for two localiz ition prints 
made from X-raj films of this patient’s chest after insufflation of his bronchi with 
bismuth Inspection of the reproductions of these films shows the ball to be in the 
same reJatne position to the bonj sfnictnres as appe irs on our films but gnes us 

idditioiiil knowl 
edge ol its rela- 
tions to the bron- 
chial tree 

Opcialioii — 
October J 2 1923 
Ether iiiasthesia 
Resection of -/. 
inches of third 
rib oaerhing the 
bullet Host 
striking was the 
tumultuous iction 
of the nnderlj- 
ing lung The 
wound was 
packed opciih 
and the patient 
returned to his 
bed 

The next 
daj, after cocaine 
an esthcsia of the 
oed of the nb 
where resected 
four catgut 
sutures were in 
sorted one at 
each end and one 

at each side winch took a good bite info the lung An incision was made into the lung 
tissue which caused ibout as much Iileeding as would follow a similar incision into the 
Iner \ needle w is passed about gj/ inches into the lung and contact was made with the 
bullet \ small amount of air was aspirated into the pleural sac, in irntitne eouch 
occurred, and the patient coughed up two or three teaspoonfuls of blood Aspirition ol 
air was easil\ stopped be light packing ot the external wound 

Completion ot the ojieration was deferred tor two da\s No anesthesia w is required 
If this third sitting Adhesion ot the pleural laeers b\ this time was complete Contact 
with the ball was again made with a needle and the trick ot the needle tnlirged v ith 1 
bistouri The finger was then passed to the projectile md icted as a guide to a biilht 
forceps b\ which the bullet was lemoacd 

The incision ot the lung the pissage ot the finger '•nd the httinc of the projtcliK 
front Its bed was followed b\ rather profuse bleeding, but the field was kept entire.', 
tree ol blood In a suction apparatus such as is used in tonsillectomies \ ere siaiii att< 
the extraction the hemorrhage ceased The external wound w is hgbth jiicled e n 
lodoiorm gauze no sutures being used 



300 



EXTRACTION OF PROJECTILES IN THE LUNG 


Co«vak,ce,,a »as uneventful .The paUent ;left, the hospital ... fifteen days and 
1ms since remained well This is the operation of Marion, of Pans, exept for the fact 
that re operation was dU aOh'ree sitlinES ' Irf only seyen' ot h.s crises did Manon 
postpone the completion of his operation till another day 

Late extraction of projectiles fioni theVnig, according to available liteia- 
tuie, seems to be an operation almost without vogue m this country With the 
exception of . 


Dr Chevalier 
Jackson’s two 
cases, one 
removed 
through the 
b 1 o n c h o- 
scopic tulie “ , 
the othei by 
f 01 ceps ex- 
t 1 action 
under the 
fluorescent 
s c 1 e e n/ I 
have been un- 
d h 1 e to find 
any recoided 
cases The 
significance 
of this must 
he that bul- 
lets, w h 1 c h 

cii e pi a c 1 1- 

cally the only 
pi oj ectiles 
h e 1 e that 



lodge m the 
lung, g 1 "v e 


Fjg 9 — RcItIioiis of bronchnl tree to nntenor thoracic wall as shown by X-ray 

(after Blake) 


symptoms so well home that opeiation is considered a gi eater risk than a 
policy of delay I peisonally know of two such cases treated by colleagues 
Opeiations may have been done and not published or they may have 
escaped niy seaich 


AOniriONAL NOTES AND CONCLUSIONS 

A suliject so extensive cannot be covered iii a paper of reasonable length , 
hut a caieful examination of the Iiteiature permits the following additional 
notes to he made 

"Tominl American I^Icdical Assoc, 1921 col Ixxvp, p 1178, " 

Axxais of Stjrgeri, 1923, to! Jxvin, p 5Q1, 
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1 llic method of Petit de la Vilkon was de\ eloped at Biest under 
unique ad\antages Thousands of piojeetiles had Ijecn icmo\cd Iroin other 
paits of the bod} with foiceps undei the screen wdieie the suigcons lind had 
the coopeiation and aid of Doctor LeConiac a ladiologist who had cxainiued 
21,000 patients since the wai began 

2 Indications foi extiaction aie (a) Reeuiient hiCinopt} ses , (b) puru- 
lent expectoiation (c) dyspnoea on slight exertion (as Di Robeit Didier 

^a\s “Life 
f o I s u c h a 
patient is a 
]) e 1 p e t u.il 
fa tigiie ”) , 
(d) pain 
(which ina\ 
lie trom pleu- 
1 a 1 adhe- 
sions) , ( () 
lotation ol 
the piojeetile 
in an extra- 
hilari legion, 
( / ) u 1 g c n t 
sMiijitoins 111 
hilar\ eases, 
(<■/) icspecta- 
ble s I / c of 
the |)iojcctik 
3 I he f<i- 

\ot.d)le time to ojieiate is after the fall ol tempeiatuic the disapfie-iMiiee ") 
elluMons and after the wouik’ has eieatii/ed (Lel’oit) 

4 Petit de la Villeon considers essential in his ojieration f 0 T he 
extreme Mnallnc'-s of the buttonhole incision in the skin — just huge enough to 
cair\ the extracting forceps thus piecenting the slightest jincumothorax in 
ntarh e\ei\ case, (2) careful apinoximation of the tij) of the forceps to the 
jnojcctilc without am misdirections (this to be attained onl\ b\ much experi- 
ence) , (^) caietul separation ol the piojeetile from Us bed b\ in mipuhtioii 
with the ti]) ol the loreejis, (4) satistactorx giasj) of the jirojcctilc in it'' 
most tacorible diameter and entering am shai]) edges of the jirojcctilc with 
the foiceps, (3) use of the Kochei foiceps tor suiierficial jirojcctilcs .ind bl- 
own alhgatoi-iawed blunt-tijipcd parallel-sided toiceps for deep piojectik- 

3 Objection bas been made to torceps extraction tinder the «crccii tint 
while the jnotcctilc mac be remcned debris of clothing mac he Iclt nid 
form a locus toi infection \llain in hi- thc-i'- state- tb.it iq) to October • 
1918 (253 ca-e- haciiig been then operated) ‘none In- -liowii an .iccidciu 
of tbi« kind and tbe bcabng has alwac- been be fir-l iiiteiition 
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6 Di owning by flooding the bionchi with blood duiing extinction is so 
lare as to be negligible I have noted but one case, Marion s removal of a 
pioiectile at the bilum, treated by tamponade of the wound In two other 
cases at the hilum the tiachea was flooded with blood, but the patients 
recoveied (Oudaid’s and Maiquis’) Use of the suction apparatus m the 


extei nal wound 
might be piefei- 
able to the tam- 
lionade 

7 Piojcctilc^ 
al ihc hilmn and 
ioot of the king 
aie lathei excep- 
tional , foi the 
leason that most 
of those wounded 
in this legion die 
be foie they leach 
i h e s u 1 g e 0 n 
(Maudaiie) 

The h 1 1 a 1 
/one lb not a defi- 
nitely anatomical 
legion Piacti- 
c a 1 1 y, howevei 
ace 01 ding to Petit 
de la V 1 1 1 e 0 n, 
jiiojectiles in the 
loot of the lung 
0 1 1 11 the h 1 1- 
aiy legion cast 
then shad o w s 
within a tiape- 
/iiiin bounded by 
the fifth lib 
aboAC, the eighth 
lib below, the 



^7 Dr Rene LcFort s method of exposure of the root of the Ipng by 
incision of the third intercostal space and division of the third costal cartilacc 
Kev dc Chirurgie ioi 7 


innci boidei of the scapula extei nally and the veitebral boidei intei nall}'^ , 
and aic situated at a dejith of 6 to 14 centimeties fiom the skin of the back 
wlieie the shadow has inipinged 

(1 nnist thank Dr Joseph A Blake for pernnssion to icproduce a diagram of his, 
taken Horn an X-rat plate showing the relation of the bronchial tiee to the bom 
fi iinework of the chest ) 

1 he a]i]iioach to the hiliim ma^ be made fiom in fiont where the chest 
nail is thin and flexible a location fa\oied b\ Pieiie Dinal, Rene LeFoit 
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and Hallopeau, or from the tear, where tlie wall is thick and iigid (Petit 
de la Villeon ) 

Wide opening of the chest foi exposure of the hilum and lOot ot the 
lung may be made b} excision of 5 to 10 centimeties of the second and 
third rib or by liberal section of the third intercostal space with section 01 

the second a 11 d 
\ \ thud costal car- 

tilages, accoiding 
to the method of 
LeFoit, in either 
case followed b\ 
the use of strong 
lib spicaders such 
as Tufifier’s or 
Lihcnthars 

The ap- 
proach mac be 
made from lie- 
hind betw'een the 
sca])iila and tlie 
spine b} resection 
of a poition of 
the sixth or 
seventh rib Ihis 
passage is deep 
and lestncted in 
aiea and gi\es 
but hampered 
access to the 
fi\ed and danger- 
ous icgion of the 
hilum which must 
be dealt with m 
place, as it cannot 
be delivered 

8 Di Pii-rre 

Diual endorsed 
the m e t h o d ot 

Dr Petit de la Villeon and repoited in detail the first hundred cases done 
h\ this procedure to the Surgical Societc of Pans in June, 1917 I ortc-ioiir 
of these cases w'ere done In Petit de la \'il 1 con hmi'^clf and the other ' *' 
se\en other surgeons at Brest 

Not one of these se\en surgeons lost a case Doctor Dtmk 
this report, said, “With us and elsewhere, the number of 
tions IS increasing and the number of operators as well 
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EXTRACTION OF PROJECTILES IN THE LUNG 

have not been chosen with the intention of making good statistics , they repre- 
sent the uninteirupted cotiise of our work LeConiac, as well as 

oui operatoi s, still ignores i adio-dei matitis, although some use Mauclaire s 
gloves The exti action from the lung by forceps is, with the excep- 

tion of the hilaiy legion, as harmless as m the buttock, the leg oi the arm 
The pulmonaiy tissue is extiemely toleiant of the action of the forceps 

Knowing and having the necessaiy mstiuments foi localization, we do 
not use them, because oui method appears to us so suie and much more rapid 
1 have seen 
five projec- 
tiles lemoved 
from the 
t h o 1 a X of 
foul patients 
in foity-five 
minutes by 
Petit ” 

C on elu- 
sions of Rene 
L e F 01 t — 

The methods 
foi the ex- 
traction 0 f 
intiathoracic 
pi oj ectiles 
have been 
gieatly im- 
pioved 111 the 

couise of the woild wai , but the fact must not be lost sight of that, m order 
to guaid against disappointment, intei ventions of this class must be positively 
and absolutely left to expeiienced suigeons, working in suitable suiioundmgs, 
and ne\ei to fledgling opeiators whose scalpels have been let loose by the war 
With these lesei vations, all distuibing oi voluminous intiathoracic pi oj ectiles 
should be removed 

Robeit Didiei , in 1916, said, “ Familiaiized for a long time with extiac- 
tion undei the screen, we would not dare, up to this time, to approach a 
piojectiie of the thoiax otherwise than on the radioscopic table Surgeons 
who do not wish, 01 who are not able to accommodate themselves to this 
method of pioceduie ought, in the interest of their patients, to give up 
c\ti actions of old piojectiles from the lung” 

klaiiy Fiench surgeons have practiced exclusively one of the four typical 
opeiations mentioned aboie, but many otheis have selected the method of 
opeiation best adapted, m then judgment, to the case m hand, and have 
even switched dm mg opeiation fiom one piocedure to the other according to 
the exigencies of the case 

2l> 





Fig 13 — Tiiffier s rib-spreader 
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It should be said, ho\ve^er, that whatevei plan a French surgeon adopted 
his results were almost always good 

I am deeply indebted to a numbei of distinguished French surgeons, not 
mentioned abo\e. for information recened by personal letters which add to 
and emphasize that which the}' have already published 

Dr Louis Desgouttes states that he has operated on 55 patients carrring 
projectiles in their lungs In only one case did he fail to remo\e the projectile 
All the patients recovered He alwa3S operated by the same method, a slight 

modi fication 
of jMaiions 
Ills localiza- 
tion w'as made 
with the Com- 
pass of Hirtz 
an impro\td 
foim of the 
Compass of 
Marion “ I lie 
late results 
ai'e good hut 
difficult to 
judge, h c- 
cause the old 
w'ounded ha\ c 
a tendenc\ to 
complain in 
order to keep 
then pension^- 
as wounded 
soldiers or iii- 
erease them ' 
Di G I to 
h a s m a d t 

Tic 14 — Lilienthnl s nb spreader maiU extrac- 

tions With ‘■uecess using alwa^s the open method of Dr Pierre Dinal Some 
of his patients also are disposed to magnif} their sMiijitoms in order to 
increase their pension rate 

Dr Rene LeFort has sent me the outline of a case, which he recenth 
operated \er\ similar in its tlinical course to nn own The projectile had 
Iieen carried six eears He remoeed it b\ the method of Marion with siiccc-- 
Doctor LeFort also uses the procedure of Petit de la Villcon and bis own 
modification of Pierre Dinal’s 

Dr Victor Pauchet has extracted ten projectiles without loss of a patient 
and prefers the method of Petit de la Villcon 
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SUMMARY 

1 Extraction of projectiles long resident in the lung by French surgeons 
has been wonderfully successful 

2 Opportunity for such extractions m this country is so infrequent that 
no suigeon in peace times is likel) to acquire the skill and dexterity necessary 
to remove projectiles by the method of Petit de la Villeon, except in the 
easiest cases 

3 Projectiles in the root of the lung or in the hilary regions should not 
lie lemoved unless they provoke symptoms, and then should be approached 
by the open operation of Pierre Duval or by the method of Rene LeFoit, 
111 any case, such operations should be reserved for surgeons accustomed to 
open lung surgery 

4 Foi the extia-hilary cases, with symptoms urging to opeiation, in the 
hands of general surgeons, the operation of Marion is to be advised, as 
lequiinig no unusual technical skill and as giving an extremely low mortality 

* 1= i- 

I must thank also my hospital colleague. Dr Paul R Siebei, for his 
desciiption of Dr Petit de la Villeon’s work, of which he was an eye witness, 
and the mfoimation acquiied fiom him, after this j^aper was written, that he 
(Doctoi Sieber) had successfully extracted intrapulmonary projectiles in four 
cases in France aftei he had acquired skill in working under the screen in 
othei less vital parts 
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AN EVALUATION OF PRE-OPERATIVE AND POST-OPER VTI^ J: 
RADIATION IN THE TREATMENT 
OF jMAiMISIARY CARCINOiSIA'' 

V PRCmriNVRY REPORT 

Ri Burton J Lee, M D 

AND 

Ralph E Herendeen, M D 
OF New \onK, N “i 

I^TKODLCTION — In Mcw of the van'ing ojiinions, as to the value of radia- 
tion as an adjunct to surgei}' in the treatment of mammary cancel ve arc 
presenting heiewith a comj^aiative stiuN of the results obtained m a senes of 
cases tieated surgically with and without X-radiation The material for the 
paper is furnished by patients admitted to the New Yoik Hospital and to the 
Memorial Hospital dining the period fiom April i, 1919, to Apiil i, 1922 
Therefoie in all cases under leport, the shortest time limit attci treatinenl 
IS thiee lears The leason for selecting the date of Apiil 1, 1919. lies in the 
fact that little attempt at a sistematic use of pre-opeiative ladiation bid 
been made at the Memoiial Hospital prior to this date Foi some tunc liow- 
e\er Doctors Janewai, Stone and Quick had been emploimg radi.ition bcfoic 
operation m a few' isolated cases and had been impiessed w'lth its possibilities 
From about this date a piopcrly planned coopeiative effort has been made In 
surgeon and radiologist, in an attempt to apply prc-opeiative ladiation in the 
treatment of this disease In oidei that some fair basis of comparison can he 
leached it has seemed to us necessan that the puiely surgical and the jiost- 
operatne cases should also be those admitted during the same period Hic 
tune factor is theiefore a constant one 

All patients under consideration haee been dnided into thiee c;rou|)‘' 
Giouj) I consists of those in which jire-operatuc ladiation was cmploicd and 
in the major number jiost-operatne radiation w'as also used , giouj) 2 iiuluJc'- 
those mdniduals treated onh b\ post-opciatne radiation w'hilc group 3 
contains those patients who were treated surgical!} without ain radiation 
'1 hrough the eourtesc of Doctors Gibson and Pool and tbeii associates at the 
New York Hospital the data ujion the purch suigieal eases ha\e been made 
aeailalilc to the writers and our coffeagues at the Menion.il Hospital 
also permitted us to include certain patients m the radiated group'^ 

Y'e appreciate that in such a stueh there are main factors which ina\ 
influence the jx^rcentage figures in am one of the three groups studied 1 hi 
total number of patients is 92 and in such a small number a slight cariatioii 
in am one of the factors mac alter consirlcrabh the percentage 

*Reid bciorc the \nicncan Surgical Association 5 192s 
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Among these factors of possible variation aie the nunibei of cases in each 
group, the surgical judgment exercised as to opei ability, the age factoi, the 
charactei of the disease and the extent of involvement of axillary nodes 
The mimbei of cases m each gwup is loughly comparable, there being 31 
in the pre-operative — post-operative group, 36 nr the post-operative group, and 
25 111 the purely surgical series 

The Cufeiia of Opeiabihty — A possible source of variation in result 
might be found in a difteience of judgnicnt as to what' constitutes operability 
Patients in the pre-opeiative group came from the Memorial Hospital, while 
the patients in the post-operative series were referred to us from various 
hospitals 111 and alrout New York, with a considerable number from some of 
the larger clinics The patients in the purely surgical group came from the 
New Yoik Hospital We believe it is fan to assume that, in general, the 
Cl oss-section of surgical judgment was the same m all three groups 

y^ge Factoi — It will be leadily seen by a glance at the following table that 
the ages in the three different groups allow a fan comjDaiison 


Tablc I 
Age Factoi 


Pi e-operative 

Youngest 

Oldest 

Average 

Age 

Mean 

Age 

31 

78 

48 

54 

Post-operative 

28 

69 

48 

48 

Surgical 

24 

75 

46 

49 


Factoi of Pathology — In order to show to what extent these three grouj^s 
ma} be compaiable from the pathological standpoint, we have drawn up the 
following cliait, which illustiates the numbei of cases of various pathological 
types in all thiee groujis 

Taulf II 


Pallwlogicat Fypes 


Eibro ca 
Adeiio ca 
Ca bimplex 
Mcclullaij ca 
Infiltrating ca 
Vcri cellular ca 
Paplllar^ cist aclcno ca 
Duct ca 
Sweat gland ca 
Latge alieolar ca 
Small aheolai ca 
Gelatinous ca 
Ca (tipe not stated) 


Pre-operatu e 

Post-operatn e 

Surgical 

6 

8 

6 

2 

4 

4 

6 

5 

2 

0 

3 

2 

3 

I 

I 

I 

0 

3 

2 

2 

I 

I 

I 

0 

2 

I 

0 

I 

0 

0 

I 

0 

0 

0 

I 

I 

6 

10 

6 


C..1I 


It IS confusing to 
slandiioinl, when 


aUemjil to conipaie the three gioups fiom the pathologi- 
so mam histological terms are used Difteient jiatholo- 
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gists often appl} difterent terms to similar histological pictiiies ]\rorco\tr 
the cases termed carcinoma ('unqualified) are to be interpreted as indicating 
infiltrating carcinoma of more or less actne t3pes iMoieovei in radiated 
cases, more fibrosis and hmphoc}tes reaction is encountered gning a tendenci 
to under-rate the original malignancy A fair compaiison -vvill be possible it 
all cases are placed in one of the thiee histological groups, nameh papillan 
cist adenocarcinoma, adenocarcinoma and infiltrating caicmoma On tins 
basis tbe following table had been prepared 

Table Ila 
Pathological 

Preopent)\e Post-operatu e Surpical 

Papillary cist adeno ca 221 

Adeno ca 244 

Infiltrating ca 27 SO 20 

It mil be readily seen fiom a study of tins chart that no one gioiip 
contains a preponderance of rclatnelv benign 01 highly malignant histo- 
logical tipes 

Invok’cmciit of Axillaiy Nodc<i — The following chait shows the niiniliei 
of cases in each group 111th and without inyolyement of axillan nodes as 
pioied bi microscopical examination of the specimen 


Table III 

Imohciitciil of Axtilaiv A^er/rv 



Nodes 

in\olved 

Nodes 
un nnoKcd 

Not silted 

Pre-operatne 

16-57% 

12 

3 

Post-operatii e 

21-81% 

6 

9 

Surgical 

15-79% 

4 

6 


It IS apparent that there is little lariation in the post-operatne and siirgiial 
groups mth respect to the percentage of cases shouing inioliement of nodes 
and from this standpoint therefore these two groups aie comparable d be 
jire-operatne group shows a definitely smaller peicentage of patients nitb 
axillan inioliement and for this reason alone should be expected to gi\c a 
bettei ])ercentage of good end results 

The Dcqtcc of Mahgimticy of the Ptocct^ m Each Palictil — Iloiicicr 
lie beheie that the most important method of com])arison should lie one in 
11 Inch tlie degree of malignanei is established for each patient t. iking mt" 
ceinsideration tbe important factors ot age rate of groiitb Instologieal appear- 
ance and extent of inioliement of axillan nodes On this Iiasis all cast- 
haie been placed in one of the three classes i Relatiieli benign 2 Aloder- 
ateli malignant and ^ Veri malignant The follouing chart indii ite*^ the 
tijies of cases 11 Inch haie been in each of these three classes 
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Table IV 

The Degree of Mahgnancy of the Process tn Each Patient 


I Relatively bemgn 

a Papillary cyst adeno carcinoma 

b Fibro-carcmoma in elderly women without axillary node 
involvement 

c Small adeno carcinoma in middle-aged and older women, 
without axillary node involvement 

2 Moderately malignant 

i 

a All other cases without axillary node involvement, except 
' those showing marked anaplasia microscopically 

b Fibro -carcinoma in old women, with axillary node in- 
volvement 

3 Very malignant 

a All young women with infiltrating carcinoma 
b All cases showing marked anaplasia by histological study, 
regal dless of age or node involvement 
c All cases with involvement of axillary nodes, except the 
older women with fibro-carcmoma or papillary car- 
cinoma 


On this basis the following chart has been piepaied indicating the number 
of patients in each of the thiee classes accoiding to the degree of mahgnanc)" 


Table V 


Relatively benign 
Moderately malignant 
Very malignant 


Dccjtcc of Malignancy 


Pre-operativc 

3-10% 

12 - 39 % 

16-52% 


Post-operative 

3 - 8 % 

14-39% 

19-53% 


Surgical 
1 - 4 % 
7-28% 
17-68% 


A caieful study of this chait leveals that the pre-operative and the post- 
opei alive groups contain a laiger numbei of relatively benign cases than 
does the jnirely suigical gioiip All of these lelatively benign are at present 
ah\e and well and, we believe, that a fairei comparison can be made if they 
aie excluded entiiely fiom consideiation 


Table VI 

Dcgicc of Mahgnancv, Rdativch' Bcnnjn Cases fitcfiirfirf 

Prc-operative Post-operative Surgical 

Moderatclv malignant 12-43% 14-4270 7 - 29 % 

Very malignant 16-57% i 9 - 587 c 17-71 7 o 

iV glance at this table will show that the piopoition of highly malignant 
tcises in the pi e-opei ati\ e and the post-operative groups is piactically identical, 
whcieas in the puicly singical gioup a somewhat larger number of cases of 
sciious t}pes IS found The end result in the suigical group as compaied to 

the two other gioups should show a somewhat lower peicentage figme of 
good lesult ^ 

Although the number of patients studied is small, we feel convinced that 
the thiee groups are comparable foi comparatne statistical study 

Ihe following chart has been prepared showing the numbei of patients 
HI all thtec gioups alue and well dead and recurrent 
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Table VII 
Results 



Ah\c ind Well 

Dcid 

Recurrent 

Pre-operative 

16-52% 

11 

4 

Post-operative 

14-39% 

17 

5 

Surgical 

6-24% 

16 

3 


The following chart has been ])icpaiecl showing the numbei of patients 
of moderately malignant and highly malignant types alive and well, dead 
and recuiient, haying i ejected fiom consideiation the lelatively benign 
patients in all three gioups This chait should show moie accuiatcly the 
actual value of radiation in (he lieatment of this disease, and we belie\e that 
all statistical studies of cancel of the hi east should likewise exclude the 
lelatively benign cases 

tablf vni 

Rcsulls 

■Ul^e -in<! Well Dciti Recurrent 

(Excluding relativch benign cases all of whom are alne and well) 


Pre-operatne 

13-46% 

1 1 

4 

Post-operative 

1 1-33% 

17 

5 

Surgical 

5-21% 

16 

3 


It IS immediately evident that the highei peicentage of the nioie malignant 
cases m the surgical group (71 pei cent ) could not explain the sti iking 
difference in the peicentage figuie of those alive and well as compaied w'lth 
the two other groups (57 per cent ) and (=58 pei cent ) Fuithei it w'lll be 
lecalled that the percentage of (79 pei cent ) singical cases with nodes 
involved was consideiahly Inghei than the figuie (57 per cent ) for the pre- 
opeiative group, but practical!}' identical with that foi the post-opei atn e 
senes (81 per cent ) A caicful coinpaiison of these peicentage figures 
avould justify a soinewdiat pooiei end lesult foi suigen as compaied wnth the 
]iie-opeiative group, but it could not explain the stiikingly low peicentage 
figuie obtained A compaiison between the suigical and the jjost-opeiative 
groups also would justify a shghth pooiei end lesult foi suigery, but not 
a figuie two-thirds that of the radiated cases 

Oui studv, theiefoie, leveals that the 1 datively poor lesults in the surgical 
group must be largely explained by the fact that no lacliation was applied in 
the treatment of these patients Theiefoie we are convinced that the lesults 
obtained at the Memoiial Hospital fiom the use of ladiation as an adjunct 
to surgeiy 111 the tieatment of mammary carcinoma demonstiates cvithoiit 
question the efficacy of this foim of theiapy Fuilhei, oui study shows that 
the use of pre-ojDei ative ladiation adds consideiablv to the good end lesult 
to be obtained over post-opeiative radiation 

PRE-OPERATIVE RADIATION 

Upon What Basts is Pi e-opet atwe Radiation Employed ? — Many suigeons 
object to the use of pie-opeiative ladiation upon the ground that it entails 
unnecessary dela> in proceeding with opeiation and because they cjuestion its 
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efficacy This view would, peihaps, be justifiable if theie were not a belt 
percentage of good results in the patients in whom this procedure was 
employed as compared to those tieated only post-opeiatively 

The basis for use of pie-opeiative ladiation depends partly upon clinical 
experience and partly upon histological evidence Oui clinical experience at 
the Memoiial Hospital has demonsti ated that many cases of mammary cancel 
show a partial regiession within a few days up to a few weeks This diminu- 
tion 111 size IS a rule rather than an exception Tiimois become bettei definec 
and in some of oui inoperable cases definite mobility has been obtained wheie 
formerly fixation to deeper parts had been piesent The more malignant 
the tuinoi the more ready its response to ladiation and the moie extensive are 
its clinical evidences of regiession Our clinical expeiiences, therefore, 
strongly favor the use of radiation prior to opeiation to conveit tempoiaiily, 


at least, a growing tumoi into a legressive one 

Fiom a stud}^ of histological evidence at the Memorial Hospital, Ewing 
believes that the changes taking place m the environment of the tumor 
following radiation act as a mechanical bariiei, to the dissemination of tumoi 
cells during the operation These changes in the surrounding tissues are 
biiefly, at fiist, dilation of the blood-vessels, serous exudation, lymphocytic 
infiltration, and later, a beginning endarteritis and a piolifeiation of 
connective-tissue cells 

Fuither the degeneiative changes taking place in the tumor itself, piobably 
dependent both upon primary changes m the tumor itself, as well as those 
occuiring m the surrounding tissue We believe that this degenerative process 
lenders dislodged cells less -viable wherever they may be carried ISIoreover, 
the changes induced by radiation m the environment of the tumor furnish a 
less favorable soil rn which remaining tumoi cells may grow 


TECH NIC or PRE-OPERATIVE RADIATION 

Intovals of Ticaimcut — In general, we have found that where treat- 
ments are given m two to three-day intervals, the patient is less apt to be 
custuibed by ladiation sickness than when treatments are on succeeding days 
1 he patient is moi e likely to complete the whole c) cle It is important to 
explain to the patient what symptoms are liable to appear as a result of the 
treatment and, also, to inform her that rest combined with free catharsis and 
an alkaline diet ai e desir able, and close contact should be maintained with the 
patient duiing this peiiod Surgeons should familiarize themselves with the 
cftccts of ladiation both local and general and should consult with the ront- 
genologist conceimng these matters and the details of treatment employed 

ic cas to he T) cated —As a rule we expose four aieas— namely the 

Colons The first tieatment over the breast proper is from in front and the 
second ,s ,om the s.de, thus ns.ng an adAt.onal portal of entry and thereby 
doni, hug the dose to the tu.no. and ,ts envnomnent The latter two’™™,; 
tlie dose ,n,o the ax, 11a The ax, 11a ,s .ad.ated whether o. not ax, lla.y nodes 
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aie palpable, loi we have shown that theie is a possibility oi eiioi of 15 pei 
cent in detei mining the piesence or absence of involved axillaiv nodes 

A laige area is exposed at each tieatmcnt and in the aveiage case measures 
15x15 cm The leasons foi using such a laige area are numerous The 
fiist IS that the entne disease and the sunounding noimal tissues may be 
fullv ladiated for if one limits ladiation only to the jialpahle tumor, we fear 
that. 111 some instance, outljing non-palpahle disease 01 its eiiMronment might 
escape ladiation Anothei leason foi selecting large aieas is that the largei 
the skin sLiiface, the gieatei will he the depth dose because of the scattered 
ladiation piodnced Fuither, it seems desiiahle to limit the actual numhei of 
tieatments and the numhei of visits 111 so fai as is consistent with the adinini^- 
tiation of an adequate dose 

7 Jic Do<;c to be Employed — 1 he time of exposure has vai led with the aiea 
heated fiom 7 to 15 minutes ovei the hi east itself and fiom 15 to 25 
minutes ovei the axilla and supraclaviculai areas Ihe shortei exposures 
were in the eailiei veais hut the tendenev has been to lengthen the time and 
more lecentlv the 25-minutc exposuies ha\e pei nutted an intei mediate dose 
between the usual low coltage and high coltage The coltage emplo\ed is 
140 kc with 4 milliampeies of cuiient hacking up a lo-mch spaik gap with 
4 milhmeties of aluminum filtei at a taiget skin distance of 10 to 12 or 
15 inches This dose is usual!} followed hv a fiist-degiee enthema. appealing 
in fiom one to two weeks, and followed hv a slight pigmentation which is 
api^aient in fiom thiee to five weeks The treatments, theiefoie, extend over 
a peiiod of about ten days 

In apphmg radiation e\er\ patient must he consideied as a distinct clinical 
pir'hlem apait fiom anv othei patient and the ladiation to he gi\en must be 
detei mined as the best foi that jiatient 

TJu Iiitciz'al between the Last 1 leatmciit and Opiiation — Although mam 
of the patients in this lejiort were ojieiatcd iqion a few days after the last 
exposuie we feel that best lesults mav he obtained if an mteixal of at least 
three weeks is allowed to elapse hefoie opeiation is undei taken Bv this 
time the histological changes in the tumoi and environment are nioie 
fullv established 

Docs Pi e-opcj ativc Radiation Male Opciahon Moic Difficult'^ — In oui 
experience with the cases tieated in this mannei, an operation peifoimed any 
time from a few davs to a few rveeks aftei ladiation is attended with no 
additional difficulties It is only in those cases opeiated upon some months 
after massive ovei -radiation wheie the opeiatoi mav encountei some fibrosis 
Fuithei, when operation is undertaken a few davs after radiation, 
additional haimostases may he necessaiy because of the post-rachation 
hyperan^mia present 

Docs Pi e-opci ativc Radiation Affect Wound Healing and Docs It Invite 
Wound Infection? — We have seen as mane cases with delayed evound healing 
where surgery has been used without any preliminary ladiation as where a 
pre-operative c}cle has been employed With the technic carried out at the 
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Memorial Hospital, which does not attempt a massive gioss destruction of 
tumor process by very heavv ladiatioii, wound healing has been satisf actor j'’ 
When heavy dosage has been employed an opeiation undei taken a few days 
later, at the height of the inflammatoiy leactioii may lesult in delayed healing 
and invite wound infection, but we have seen no such lesults at the 
Memoiial Hospital 

POSl-OPCRATIVC RAUTAIION 

upon What js Post -operative Radiation Eiiiplovrd ^ — In geneial 

suigeons have been moie willing to submit their patients to post-operative 
ladiation than to pie-opeiative tieatment in the belief that the likelihood of 
local lecuirence in the opeiative field was theieby diminished 

An opportunity to obserr e a lai ge number of i ecui i ent cases at the Memo- 
rial Hospital sent to us fiom the local clinics in and about New Yoik leads 
to the inevitable conclusion that, even with the best suigical technic, dislodged 
tumoi cells may be left in the opeiatne field, oi have escaped removal This 
being the case, the reason foi using post-opeiative X-iay is immediateh 
apparent In piopei dosage it pioduces similai changes to those ahead\ 
outlined undei pre-opeiative ladiation, namely an inflammatoi} leaction 
in the tissues of the operative field which thereby become less favoiable as a 
soil foi the giowth of tumor cells present It also induces similai degeneia- 
tive changes in tumoi cells remaining 


TECHNIC or POST-OPERA J IVD RADIATION 


Intel vaU of Tieatment and Aieas to be Tieatcd — These aie usually given 
twice a week, the same aiea being exposed as in the pie-opeiative cycle 
The Dose to be Employed — The dose used ovei the siipi aclaviculai and 
axillaiy spaces is lelatively somewhat heaviei than those ovei the anteiior 
chest wall, the technic being the same as that alieady desciibed undei pre- 
opeiative ladiation 

The hi east having been lemoved, only a siipeificial dose is necessaiv over 
the anteiior chest wall, wheieas foi the axilla and the siipi aclaviculai legions, 
a 1 datively gieatei depth dose seems indicated 

The Intel val belzveen Opeiation and the Beginning of the Tieatment 

Tieatments aie begun from two weeks to one month aftei opeiation when 
the wound has entiiefi healed and the patient has fully convalesced A peiiod 
of about fi\e weeks should be allowed to elapse between the last pre-opeiative 
exposuie and the fiist post-opei atn e tieatment This dose inav be lepeated 
once 01 twice the cvcles lieing sepaiated by inteivals of two to thiee months 
At piesent it seems highly desiiable to follow such a plan of lepeated fiaction 

aled dosage rathe, tha., to .elt upon a satgle massive dose gnen 
post-opei aliveh ^ 


The Imfo, Uu,ce of Co, , ret Dosage -The . esitlts obtained m the 1 . ealnieiit 
O maniinan ea.cmonia In X-.ad,at>o,i depend ten laigelv upon the do e 
■Klniinisteied So small a tlosage mat eniplot ed' tha A. act’e^Hv notllm: 

411 ' 



LEE AND HERENDEEN 


may be accomplished It is also true that such hea\y doses ma^ be used that 
the patient’s local and geneial lesistance against the disease may be markedly 
lower Numerous repoits ma) be found in the hteiatuie corroborating 
this statement 

CONCLUSIONS 

1 Although the senes includes a i datively small number of patients, the 
piesent study has convinced us that pie-operative and post-operative radiation 
aie of value as an adjunct to singer} in the tieatment of caicinoma of 
the bieast 

2 The best results weie obtained when both pre-opeiatne and post- 
operative radiation were employed 

3 The end lesults will be largely determined b} the plan of X-radiation 
followed and the dosage employed 
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SPLENECTOMY FOR PURPURA HEMORRHAGICA^’ 

By Malvern B Clopton, M D 
or St Louis, Mo 

jnOM THE SURGICAL DEPMITMENT OF THE \S VblllNGTOK UVIVTRSITY MI DICAL SCHOOL 

In j he past decade since splenectomy has been practiced foi puipuia 
hemorrhagica, theie has been sufficient experience to make us feel that the 
lesults are more encoui aging than m any other comparable group of blood 
diseases of uncertain oiigin, except perhaps in haemolytic jaundice treated by 
splenectomy The acceptance of splenectomy as a curative piocedtire has led 
to the lepoiting of brilliant results as observed immediately after opeiation, 
and one can easily undei stand the enthusiasm of the obseivers who have seen 
the almost hopeless situation change into a piogressive impiovement imme- 
diately following splenectomy While a few of the cases have been lepoited 
in sufficient detail m their after couise over a long period, one may think that 
perhaps our statistical leports are charged with a greatei optimism than is 
justified until all these cases have been followed foi seveial years 

As a clinical entity jiuipura hemonhagica has been fairly defined foi about 
150 years (Morbus Maculosis Werlhofii), but om ignorance of the true natuie 
of the disease leaves its place m the classification of purpuias in controversy 
More lecently, it has been suggested that primary purpuras be classified into 
( i) those 111 which there is a diminution or apjiarent absence of platelets , (2) 
those that have no change in the number of platelets, the latter probably 
lesulting from changes 111 the capillaries 01 m other elements of the blood 
In the study of some cases with puipura and bleeding, we find difficulty 
in definitely placing them, but we can accept for oui purpose a definition of 
puipuia hemonhagica as a disease usually beginning in early life, but which 
may come on at any age, showing petechia or purpuric spots, with serious 
hemoiihages from the gums 01 mucous membranes, with secondary aiicemia 
(commensuiate with the seventy of the bleeding), the disease having remis- 
sions, 01 coming in cycles, and usually progressing with each attack The 
small number of platelets 01 then absence, the prolonged bleeding time, the 
noimal coagulation time, and the failure of the clot to retract, are the out- 
standing blood finding 

The spleen may 01 may not show an enlargement There is an acute foim 
which may prove rapidly fatal, and a chionic form which may continue 
o\ei jeais 

To leriew at length the various opinions of this disease and the conflicting 
Mens expiessed about the relation of the different blood factors is hardly 

necessan as this has been so recently and ably done by several observers 
(Bull, Krumbhaar. Cohn ) 

The platelets, which are found m such small numbers or entirely lacking in 
Bead before the Amcngan Surgical Association, May 5, 1925 
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SPLENECTOMY FOR PURPURA HEMORRHAGICA 

The blood in purpuia hemonhagica clots noinially, but the failuie of the 
clot to letiact, as noimal blood does within an houi, is piobably due to the lack 
of platelets This at once differentiates this group of bleedeis fiom hcEmo- 
plnhacs, whose clotting time is maikedl} delayed and impel fectly executed, 
though aftei clot foimation, clot leti action takes place, as the number of 
platelets m hemophilia is noimal 

The bleeding time in puipuia is piolonged which is probably due in 
pait to a vulnei ability of the capillaiy vessels This capillaiy weakness, 
combined wnth changes in the blood itself, accounts foi the appeal ance of 
petechie, puipuias oi ecch3’’moses of the skin and mucous membianes, and the 
hemoiihages that may occui fiom the gums, nose, stomach, kidneys and uteius 
or beneath the letma Hemoiihages do not stop wnth the admmistiation oi 
application of any known lemed}' 

The aiicemia that develops with the lepeated hemoiihages vanes with 
the amount of blood lost, and the capacity of the bone-man ow to foim new 
cells Theie may be no leucocytosis, but if it is piesent the inciease is laigely 
due to the increase m the mononucleai Ij'mphocytes 

Kaznelson m 1916 suggested splenectomy m these cases and since then a 
numbei of lepoits of lesults following opeiation have been imbhshed 

Krumbhaar has collected 27 cases wnth two post-opeiative deaths (74 
per cent mortality) and no subsequent deaths One of these cases w^as unim- 
pioved, 9 w^ere impioved, and 15 weie appaiently well To these 27 cases I 
have been able to add 18 nioie, making a total of 45 cases with two opeiative 
deaths, 27 are regaided as well, 15 improved and one unimpioved 

Two cases, from the St Louis Childien’s Hospital, have been opeiated by 
me, both of them ovei fifteen months since, one with such maiked improve- 
ment that It can leasonably be called a cuie, the othei with maiked impiove- 
ment, but wuth occasional hemonhages that aie easily conti oiled A moie 
recent case m the Barnes Hospital, a woman thirty-four years old, has had no 
reappearance of purpura or hemoiihages since her operation eight months ago 

The two cases in children had their first indication of the illness at the age of five 
rears, one began as a mild apparently simple purpura with only skin manifestations 
but became severe after repeated nose bleeds, which started during a bad cold and 
otitis media The other began with an influenza, the petechae and puipuiic spots show- 
ing in successive ciops before tfie bleeding started from the nose and gums Both had 
been gnen numerous remedies by mouth and subcutaneously without effect Trans- 
fusions had been repeated and not onlj'^ had there been no influence on the bleeding, but 
on two occasions wnth the boy, fresh skin lesions and bleeding appealed almost imme- 
diately after the transfusions, an occurrence w’hich was noted by Brill, w'ho states that 
he tbinks tiansfusion of blood has no curative effect, w'lth which w'e agiec The ana;mia 
was maiked, the boj shownng a red count of 3,600,000 and the girl show^ed a count of 
2,soo,ooo red cells after a transfusion that had been given to her immediately on admission 
because of extieme weakness The boe came to operation almost exsanguinated from his 
l)leeding which repeated transfusions failed to combat He was a bad risk for operation 
uid It appealed for a time rather dubious whether he would survne the shock despite 
the tiansfusion started during the operation The girl was in better condition for opera- 
tion and responded well to the transfusion given at the time of opeiation After removal 
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of the spleen trom the boj, tlie oo7ing seemed to stop immediately from the surfaces left 
exposed by the tearing of adhesions One hour later, the bleeding time was less than a 
minute, while it had been thirteen minutes before operation The girl’s bleeding time 
before operation had varied from thirt\-sc\en minutes, se\en dajs before operation to 
twelve minutes as she came to the operating room Shortly after the operation the 
bleeding time was two minutes and bleeding from the nose w'as noted as stopping while 
the child w'ls still on the operating table The spleen in each instance was normal to 
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Fig 2 — Chnrt showing the influence of splenectomy on the number of platelets 

in the blood 


microscop c exami- 
iMtion The one 
fiom the boj was 
rather large, the 
other normal in 
size The short 
bleeding time per- 
sisted for a con 
siderable period 
after splenectomy 
111 cacli case there 
WMS an immediate 
increase in the 
leiicoct tc con n t, 
wath the hoy, who 
had a count of 
12 000 before oper- 
ation, there w'as a 
jump to 59,000 in 
tw'o days — wath the 
girl, from ii.ooo 
before opeiation to 
53000 the etening 
of the same clat 
The smears of the 
blood of the hot 
show'ed a remark- 
able pouring out of 
normoblasts and 
inegaloblasts m 

several fields as 
many as five or six 
nucleated reds The 
girl showed only a 
few nucleated reds 
after operation 

The platelets, 
w^ h 1 c h had been 


hard to find before operation, showed on smears of the boy’s blood a few hours after 
operation, but it w'as twm w'eeks before they could be counted as much increased, wdien 
thev numbered 60,000 They rose to 95,000 six weeks after operation, and during the 
first few" months never got any higher, in fact, they appeared to gradually reduce m num- 
ber, but the amount nine months after operation showed they w"ere 150,000 The other 
child show"ed a few platelets on the smears six hours after operation, but it wasnt un 1 
ten day's after operation that they were noted at 50 , 000 , slowly rising to 90,000 one 
month after operation, and ten months after operation the count w'as 200 , 000 , which is ler 
highest count There have been some variations m the count wdiich I wall discuss later 
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The bleeding time remained at the low level in both cases for some time, and during 
this nenod there was no bleeding except an occasional slight oozing from points in tie 
nose where previous to operation there had been brisk hemorrhages This later oozing 
stopped cither spontaneous^ or after pressure on the outside of the nostril and did not 

"winle the^ boy’s bleeding time lemained about two minutes, he had several small 
hemorrhages from the nose at long intervals, from an ulcer on the septum A viru ent 
culture of diphtheria bacilli was grown from the nose, but whether the ulcer was due to 
this infection, or a result of the old weakness, one cannot say The ulcer was very 
sluggish, and on last reporting the boy was still carrying the virulent organisms, but 
there has been no bleeding, only an occasional purpura, and the youngster is in 


lobust health 

The girl’s bleeding time i emained low for several months, and there W'ere no hemor- 
ihages, but on one visit to the hospital three months after splenectomy, when she came to 
have her tonsils removed, the platelets were 50,000, the bleeding time was noted at fourteen 
minutes and she had a purpuric eruption, therefore, the tonsils were not touched Eight 
months after splenectomy the bleeding time had leturned to two minutes, but there were 
petechia and ecchymosis over the body, however no new petechise were brought out on 
the arms when the tourniquet was applied (capillary resistance test of Hess) There 
were only 20,000 platelets, which made us hesitate to subject her to tonsillectomy, wdiich 
was indicated because of their large size and the fact that whenever she had an attack 
of tonsillitis she broke out with many petechue and purpuric spots Under proper care m 
the countiy she show'ed the first marked improvement m general condition since her sple- 
nectomy In the first seven months there had been a gam of only three pounds, but she 
felt well and seemed strong, while in the next six w'eeks m the country, she gained four 
and one-half pounds, and her red count jumped from 3,400,000 to 4,650,000, and the 
platelets rose to 106,000, with a bleeding time of five and one-half minutes A month 
later she had gained in weight to w'hat was normal for her age and height, she seemed 
robust, and had no aiuemia, with a platelet count of 200,000, but a bleeding time of 
sixteen to twenty-five minutes, which would seem to indicate that there is some other 
factor than the diminution of platelets which helps determine the long bleeding time 
In another month during which she continued to gam, and had not bled, the bleeding 


time returned to three and one-half minutes A tonsillectomy was performed under gas 
oxygen with no more bleeding than is customary after this operation It is interesting 
to note that thirty minutes after the operation the child broke out with petechiae over 
the face, neck and forearm These had disappeared in ten days, when the second tonsil was 
icnioved and another ciop of petechiae made then appearance within forty-five minutes 
The platelet count at this time was go, 000, bleeding time three minutes, and while there 


w-as no unusual post-tonsillectomy bleeding," on the succeeding day the child began to bleed 
profusely from the nose, wdiich had to be packed to control it It is three months 
since the tonsils were removed and the child is in excellent health, strength and w^eight, 
with 5000,000 red cells, a platelet count of 120,000 and bleeding time of tw^o minutes, a 
clotting lime of four and one-half minutes but her clot does not retract During these 
l.ist few months she has had three hemorrhages from her nose, one quite profuse, and 
e.ici time we ha\c found the platelets count reduced to 45,000 or 50,000, but the bleeding 
tunc, usualh determined by the same observer, has been around two minutes In each 
instance WL behe\e we could connect the bleeding wutli an upper respiratory infection 
\nother mtc.esting phase of tins child’s case was that she was practically blind on 
admission and Dr Lawrence Post found an optic atrophy, wdnch he thought was due to 
e extieme m Lima following an earlier scieie hemorrhage He regarded the eve 
condition as stationarj, but as her geneial condition improves she uses her eyes better 

d Ins been able to do some work in the hospital school She wall ha^e to complete her 
education in .1 school for the blind eumpiete ner 
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The third case, a woman thirtj-four jcars of age, was admitted to tlie Medical 
Service of Barnes Hospital on September 22, 1924 One month before she bruised her- 
self and developed a large black and blue area which was slow m disappearing, then other 
smaller areas and spots on arms and legs were noticed which began as red, turned blue 
then brown, and disappeared 

Four months before admission, after 1 severe cold sbe developed a sinusitis and the 
left maxillarj sinus was operated at the Citv Hospital When the packing was removed 
from the nose there was a severe hemorrhage and siibseciuenth up to September 7, there 
were several unaccountable hemorrhages from the nose 

On admission to the hospital there were scattered purpuric spots over the legs The 
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1 Chart showing the influence of splcnectom> on the number of platelets in the blood 

patient W'as fat and flabbj vvntli marked pallor The spleen w'as enlarged, the liver 
edge could be felt Red blood-cells 2700000 white blood cells 3500, differential 
count normal Haemoglobin 40 per cent , platelets 70 000 , bleeding time four minutes, and 
two davs later eight minutes Clotting time three minutes Clot did not retract after 
two hours There was occult blood in the stool but on admission no other evidence 
of bleeding 

Patient was transfused and had a severe reaction followed bv an herpetic eruption 
about the lips and subsequentlv there were hemorrhages from these cold sores and from 
the gums and nose The patient was worse after the transfusion The bleeding time 
rose from seven minutes before, to nineteen minutes when taken ten davs after the 
transfusion She developed a transient jaundice 

Through a left rectus incision the enlarged spleen was removed The liver was 
cirrhotic There w'as no trouble with bleeding from the few adhesions torn during the 
operation as oozing stopped as soon as the spleen was out Patient had a stormv time 
after operation developed a pneumonia of the left base and had a severe cough which 
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broke some of the sdkworm gut srrtures. and the abdom.nal wound gave wa>, reqmrmg 

^ ' Drsp.rtlSe the very poor condttion of the 

operation, for the first few months she has made a steady improvement The platelets 
rose to 250.000 two days after operation and have stayed between 175,000 and -SO 000 
ever since The bleeding time dropped to three and one-half minutes and has stayc 
there since The leucocjtes rose to 20,000 after operation and have not gone be ow 
12.000 The red cells stayed between 4.500.000 after operation and 3 Soo.ooo a month 
later The hiemoglobin has increased from 35 per cent to 45 per cent No purpuric 

spots have appeared and there lias been no bleeding 

The menstruation, which had been prolonged to o\er a week the two periods before 
operation and had been most profuse, was recorded as three days and normal 


since operation 

About four months after the spleen was removed wdien the patient had gamed 
enough strength to return to her wmrlc in a shoe factory, she had a severe injury in 
an automobile accident, in which she received a fracture of the pelvis and several other 
bones No unusual ecchymoses appeared, and there W’as no unusual bleeding from her 
wounds She has recovered in a satisfactory way from these injuries and is up and 
about A blood count made almost siv months after the splenectomy records red biood- 
cclls 4.060,000, w'hite blood cells 19,600, hjemoglobm 49 per cent , differential count poly- 
niorpiionuclears 64 per cent , small mononuclears 35 per cent large mononuclears i per 
cent Bleeding time two minutes Clotting time five minutes Clot retracted in one hour 
Platelets 180000 

With these findings one can feel warranted m expecting a cure of the purpura 
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Cases of Splenectomy for Purpura Hemorrhagica 



Cases 

operated 

Well 

Improved 

Unim- 

proved 

Dead 

Krunibhdar 

27 

15 

9 

I 

2 

Mayo Chnic 

8 

4 

4 

1 


V mcent 

3 

i 3 




Ricardo 

2 

i I 

I 



Cohn 

I 

I 




Blumcr 

I 

I 




Cloplon 

3 

2 

r 



i 

27 

15 

I 

2 


It would seem that the platelets aie the most important factor so far 
discoeerecl in this disease, and their deciease as is found m pin pin a heinoi- 
ihagit'a IS not explained Tlie deciease ina\ possibli be due to infection of 
the upjiei icspnatoi} tiacl 

faking out the s]ilcen has been folloived hi an increase in the platelet 
count, not nnl\ m piiipura hemonhagica. but m Banti’s disease The platelet 
count ma\ be slow' in using aftei splenectom} and it may recede after it has 
1 cached a noimal number 

The hemoiihages of junpura seem to come wdien the platelet count is the 
lowest The platelet count tisuall} is low with a long bleeding time The 
bleeding time is not necessanh short because of a high platdet count, as 
wc ha\e seen a long bleeding tune with a high platelet count 

\\ e agree witli Brill wlio feels utstified m sating that splenectom) in this 
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disease is a life-saving measure, and should as such be employed m all cases 
of chiomc ihiombocylopemc purpuia 

Theie is evidence that il is also cuiatne Ka/nelson’s hist case had no 
lecuiience in a peiiod of ovei five )'ears 

The iisk of opeialion is obviously gieatei as the patient is weakened from 
lepeated hemoiihagcs, and sbould theiefoic be peifoimed as eaily as a posi- 
tive diagnosis is made The moitahty is suipiismglv low in the lepoiled eases 
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THE SEQUELS OF GASTRO-ENTEROSTOMY" 

THE INDICATIONS FOR DISCONNECTING THE ANASTOMOSIS, AND THE 

TECHNIC OF THE OPERATION 

By Donald C Balfour, AI D 
or llociin^Tm, jMinn 

Or all the opeiations for lienign lesions of the stomach oi duodenum 
gastio-enteiostoni}^ has the widest lange of usefulness When indications 
aie adequate, gastro-entei ostomy leaves little to be desiied, and, when 
piopeily peifoimed, immediate and late complications or disappointing 
sequelae aie rare It can often be employed when othei methods of tieatment 
aie contia-mdicated , and since simplicity, safety, and efficiency aie its out- 
standing featuies, it has become the most fiimly established surgical opeiation 
on the stomach 

Because of the popularity of gastio-entei ostomy and because the con- 
ditions for which it is perfoimed aie either becoming moie common oi aie 
moie often lecognized, oi both, the opeiation has been, and is being, pei- 
foimed mnumeiable times The lesults of gastro-entei ostomy aie not pei feet, 
and no such claim should be made at piesent foi this or an} other tieatment 
foi chionic peptic ulcei The impeifect lesults compiise, in the aggiegate, 
a gioup which, although small compaied to that in which lesults have been 
peimanently satisfactory, is sufficient to form an appaient basis foi ciiticism 
of the opeiation, and to piesent pioblems difficult of solution to the internist 
and, paiticulaily, to the suigeon In ceitain of these failuies, secondar} 
opeiation, which usually includes the uncoupling of the anastomosis, becomes 
advisable, and since this lattei group offeis some vei) mteiestmg points for 
discussion, I have reiiewed the 343 cases in the Mayo Clinic, 111 which the 
disconnecting of the anastomosis has been at least pait of the secondai} ojieia- 
tion It IS baldly necessai} to state that within the compass of one pajiei 
such a levicM can be onl} geneial and that this papei is but intioductoi} to 
the subject 

In these 343 cases ninety-nine of the patients had had the piimar} opeia- 
tion in the Clinic, and 244 had had it elsewheie The 343 cases can be di\ ided 
leadih into two gioups, those in -which the gastro-entei ostoni} appealed to be 
unncccssai} and those in i\hich it appaientl} had been necessary In the hist 
gioup theie aie 131 (38 per cent ), in the second gioup 212 (62 pei cent ) 

Gioup I — The unnecessar} gastro-cnteiostoim is a disci edit not lo 
suigei} but to the suigeon In the eailiei da\s of gastnc suigcn it i\as 
not icah/cd that conditions othei than ulcei could gne ii^c to s\ni])toms 
w Inch nninicked peifccth those due to ulcer and con^equenth ga-tio-cnteros- 
tom\ was often perloiined unnecessaiiK The opeiation was al‘»o ])erf(jrmcd 

* Rtnd Ixioic the \im.ncan Surqic il \^socl ition M i\ ; iy_>5 
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m cases of digestue distuibance of a purely functional character, for p} loro- 
spasm, for the prolapsed atonic stomach, for gastric hemorrhage supposedly 
due to ulcer but m realiD due to causes extraneous to the stomach, and for 
gastric symptoms due to disease elsewhere in the abdomen Not onl}" did 
gastro-enterostomv pio\e to be useless for all such conditions, but m mam 
cases It added new' sMiiptoms to the original complaint 

Since the onh basis for gastro-enterostomv is a demonstrable lesion it 
IS usual!} w’ell to follow the rule that the operation should not be done unless 
a lesion can be found The surgeon how'ecer, is confronted wnth a perplex- 
ing but fortunateh raie, problem when the Instore is tepical ot ulcer, w'hen 
gastro-intestinal hemorrhages ha\e occurred, and when the X-ra} leport is 
positne but exj^loration does not leveal a lesion be the usual methods of 
inspection and palpation Under such circumstances the suigeon should 
inspect the mucosa be opening the duodenum or the stomach, or both , but 
since the entire mucosa cannot be inspected carefulle enough to exclude the 
possibility of a small superficial lesion, there mae be an occasional case in 
ee'hich the pie-opeiatiee eeidence of ulcer is so definite that gactro-enteros- 
tomv IS justified If necessan, the anastomosis max be disconnected later 
Another confusing txpe is that in wdiich there is marked hxpertrophx of 
the pxloric muscle This hypertrophx max closelx simulate the induration 
of an ulcer but, as jMojnihan has pointed out an ulcei crater prac- 
ticallx nexer occurs m the pxlorus itself, exen though the induration max 
inxolxe the pxloric ring extensixelx A chronic gastric ulcer regardless of 
Its size rarelx escapes recognition if a lareful search is made because of 
the induration about the crater and because of the characteristic changes in 
the serosa at the site of the lesion 

In rexiexvmg the pre-operatix e histones of this group of 131 cases of 
unnecessarx gastro-enterostomx , the most outstanding fact xxas the absence 
of a historx on xxhich a diagnosis of ulcer could baxe been justified at anx time 

The evidence that the gastro-enterostomy xx'as unnecessar} in these cases 
IS based on (i) the symptoms for xxdiich the operation xvas clone, (2) the 
findings at the time of operation, (3) the effect of the operation on the 
sxmptoms, (4) the natuie of all the nexx' symptoms, (5) indications that 
some extra-gastiic condition xx'as responsible for tbe sxmptoms, and (6) the 
rontgenologic findings 

The histor} of the patient before operation is often not onlx sufficient 
to lule out ulcer but at the same time it may be typical of some other abdomi- 
nal disease particular!} disease of the gall-bladder or appendix Information 
as to the conditions found at the time of the gastro-enterostoni} is usuallx 
vague and ma} be entirely lacking, so that little, if any reliance can be placed 
on information from tbe patient The effect of the operation on the symp- 
toms max be beneficial for a short time paiticularh m the enteroptotic type 
since such patients are often temporarily improxed by any operation or 
treatment xxhich promises relief and inspires them xvith nexv hope Sooner 
or later, howexer, the original complaint returns aggraxated by disappoint- 
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menl, and fiequently with new s}mptoms directly attiibutable to the useless 
gastro-entei ostomy Nausea and \omitmg aie the piedominating sequelse of 
the unnecessary gastro-enterostoni} , the latter may vary from an occasional 
and slight legurgitation of bile to the type of the true mcious circle with its 
associated features of loss of weight and appetite, and general disability 
Pam IS uncommon In many cases there is sufficient evidence to determine 
the condition which was responsible for the original complaint which may 
have been appendicitis, cholec}Stitis, pancreatitis, splenic disease, colitis, the 
gastric crises of tabes, oi pelvic disease Fluoroscopic examination is of great 
aid since it enables one to visualize the stoma, the pylorus, and the duodenum , 
and when it is siisj^ected that the gasti o-enterostoiu} was unnecessary a 
rontgenologic repoit of a free stoma and no deformity of the duodenum is 
extremelv -valuable Tbe indications foi opeiation m such a gioup of cases 
die not always clear, but e\en so the s3'mptoms ma) be sufficiently distressing 
to justify exploiation, and with the approval of the patient it ma} be undei- 
taken, to determine \^hethel the anastomosis is of any service, and to leain 
whether any othei intia-abdommal condition requnes surgical tieatment 
Gioup 2 — Failuies in those cases in which there were real indications 
foi the gastro-enterostomy but in which the results of the operation were 
unsatisfactoiy were chiefly due to (i) imperfect functioning due to a defect 
in the anastomosis itself or the location of it, (2) an overlooked intra- 
abdominal disease, and (3) a recurring ulcer 

The fiist cause produces what may be designated a malfunctioning anas- 
tomosis It IS difficult to deteimine wbat cases should be placed in this 
gioup, since m all those cases of recuiiing ulceration, particular!} at the point 
of anastomosis it is uncertain whethei malfunction ^\as lesponsible Without 
iilceiation at this point malfunction is extiemeK rare For example, m 
7000 cases of gasti o-entei ostomy foi jieptic uker in the '\Ia}o Clinic it 
was found necessarv to disconnect the anastomosis in onh fi-ve cases because 
of malfunction alone The leason for the raiitv of the malfunction ('exclud- 
ing the unnecessar} gastro-enterostomy) is that proper performance of the 
opeiation on adeciuate indications gi\es satisfactorv relief of ulcer s}mptoms 
in 90 per cent of the cases, and in the majority of the remainder the s\mp- 
toms aie mild, of shoit duration and easil} controlled by simple measures 
since the} aie usualh the result of dietar} indiscietions or careless habits of 
living It becomes necessary to disconnect the anastomosis in cases of mal- 
function onh vvhen the sMiiptoms aie not relieved In the gastro-enterostonn 
and new svmptoms have developed as a direct result of this malfunction 
The lattei is generallv due to some technical defect in the performance of 
the operation 01 judgment in selecting the Ujie of oj>eration 

The impoitant points m the technic of ga'^tro-enteiostonn have been -^o 
ficquentlv described that it is onlv neces^arv to emphasize the fact that bv 
far tbe most common cause of the occasional disappointing results irom 
gasti o-cnterostoinv is inadequate drainage This mav lie due to the sue 
chosen for the anastomosis if n is too near the lesser curvature of the 
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stomach, too close to the pyloius, or so distant fiom the pyloius as to create, 
m a laige stomach, an atonic segment lietween anastomosis and pyloius, 
lesultmg in gastiic letention Such cases have been met with Or, the 
opening may be too small, eithei because it was made so at opeiation oi 
because of conti action due to poor functioning and disuse The proximal 
loop of the jejunum may be too long, leading to retention of its contents and 
leguigitation of bile, oi it may be so shoit as to rotate the anastomosis with 
sufficient kinking of one oi both loops to inteifeie with gastiic motility or 
diamage Extensive law sui faces following the division of adhesions between 
the first poition of the jejunum and mesocolon maj he responsible for later 
malfunction due to bands of adhesions defoimmg one oi the other of the loops 
Although theie seemed to be leal indications for gastio-entei ostomy m 
this gioup, the lesult maj have been unsatisfactoi)' because some other t^pe 
of opeiation would have been pieferahle Theie is, however, little exidence 
in this senes to show that, when the anastomosis was functioning pioperlv 
and there was no recuiience of ulceration, any othei type of opeiation would 
have been moie eftective m conti oiling the syinjitoms It is not within the 
compass of this paper to discuss all the facts lelative to this point It should 
be repeated, however, that m gastiic ulcei, gastio-entei ostomy alone should 
not be depended on to lehe^e symptoms peimancntly. oi to pieccnt subsequent 
complications, but that ladical lemoval of the ulcei, either b) excision oi by 
paitial gastrectomv, may be the method of choice Foi the uncomplicated 
duodenal ulcei, theie is as Aet no definite eMdence that anv other type of 
opeiation, in the gieat majoiity of cases, gnes better end-results than gastro- 
enterostomy Paitial gastiectomy foi chionic duodenal ulcer is comparatiyely 
simple and safe, but the end-results cannot as yet be foretold, and an attempt 
to establish such a ladical piocedure foi such a small and benign lesion may 
well be postponed until moie pi oof is available that it is waii anted The 
veiy gieat advantages of gasti o-entei ostoiii)’^ OA^ei these ladical procedures aic 
that it IS not a mutilating opeiation and that be disconnecting the anastomosis 
the gastio-mtestinal tract can be lestoied to noimal It may be that partial 
gastrectomy would have been piefeiable to gastio-entei ostomy in the small 
numliei of cases in which the lattei opeiation failed to lelieve the svmptoms 
completely but there is no way of selecting such cases Foi the bleeding type 
of duodenal ulcei excision of the ulcei and gastio-enterostomy or gastroduo- 
denostomy are, of couise, prefeiable to gastro-entei ostomy alone 

A secondary ojDeiation is indicated in this gioup when it can be shown that 
the anastomosis is not functioning piopeily, or when it is inadequate to con- 
trol symptoms satisfactoiily and permit complete and permanent healing of 
the oiiginal lesion If the patient has not alieady done so, he should be 
advised to follow a most caieful dietaiy legimen long enough to deteimine 
whether it will cause sufficient amelioration of symptoms to obviate furthei 
surgical intei vention 

When there are recunence and peisistence of symptoms, they may be due 
to disease elsewheie in the abdomen, so that the imj^oitance of a painstaking 
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and 1 online exploiation cannot be too often or too stiongly emphasized The 
fact that a chionic duodenal ulcer has been found does not imply that theie 
may not also he a gastric ulcer, a diseased gall-bladder, a laige spleen, oi 
intestinal oi pelvic disease, any one of which may explain the failure of the 
gasti o-enterostomy to relieve all S3miptoms 

The final and most impoitant cause of failure of the gasti o-enterostomy 
m this group of cases is the reactivation of the oiigmal ulcer oi the occuiience 
of a new ulcei in the stoma, stomach, duodenum, oi jejunum The total 
percentage of such recurrences is under 5 per cent When such a lecuiience 
IS inti actable to medical management, secondary operation is advisable Sto- 
matal ulcei s occur m about 2 pei cent of cases after opeiation foi peptic 
ulcei In the Mayo Clinic, ulcei at or near the anastomosis has developed 
m I 44 pel cent of the cases following gastro-entei ostomy for chronic peptic 
ulcei (137 pel cent following gasti o-enterostomy foi duodenal ulcei, and 
007 pel cent following gasti o-enteiostoni}' for gasti ic ulcer) 

The cause of stomatal ulcers is still an enigma since control of all the 
factors supposed to he involved m the production of ulcer does not prevent 
them entiiely Since only about 2 pei cent of ])atients with ulcei develop 
such secondaiy ulcei ations, it can only he concluded that such patients aie 
ahnoimally susceptible to ulcei s, and that the cause of the original ulcei still 
exists As will he pointed out latei, they lequiie ladical suigical mcasuies 
Recuirence of ulcer can he kept at a minimum by a caiefully perfoimed oper- 
ation, the subsequent eradication of all foci of infection, and the avoidance of 
gross mdiscietions in diet 01 habits of living 

The s}mptoms of lecuiimg ulcei are like those of the oiiginal ulcei, except 
that those 111 the stoma have certain chaiaclei istic featuies The most impoi- 
tant of these is the sevent} of the pain associated with the taking of food, 
its location to the left of the median line and at a considerahl) lowei level than 
with ulcei of the stomach 01 duodenum The stomatal ulcer is moic lesistant 
to tiealment and the temporary lelief which often follows medical treat- 
ment of piimar) ulcei is not often obtained When such lelief is experienced, 
the piompt leappeaiance of pain on letuin to a normal diet is of maiked 
diagnostic significance The stomatal ulcei shovs a maiked tendenc\ to pene- 
tiate into neighboring stiuctuies so that colic fistulas arc not uncommon m 
long-standing cases d he incidentc of hemoiihage is highci in cases of 
gastiojejunal ulcei than in cases of piiinai\ ulcei 

Opeiation is indicated foi the lecuiiing ulcei more often than for the 
oiiginal ulcei it ofleis the best and safe'll piospect of cure A thorough 
tiial with an a]ipio\cd medical icgimen maj first he earned out hut it is c\cn 
less hkeh to succeed than with the oiiginal ulcei and slmuld therefore not 
lie ])iolongcd 

Tccltnu — The essential fcatuie in ojKiating for an\ t\pc of recurring 
ukei IS a careful and loutinc abdominal exploiation This sIkuiIcI he done in 
c\cic case unless conditions pioluhit n The exjdoration will include niohi- 
li/ation and inspection of the aiipstonnisiv e\amination (U the str,niach the 
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duodenum, and particularly of the pylorus to determine whether it can be 
depended on to function satisfactoiih , and also examination of the gall- 
bladdei, pancreas appendix, spleen, and pelvis, since disease m some organ 
other than the stomach or duodenum ma\ at least paitly, explain the oiigmal 
sjmptoms The exploiation will enable the suigeon to decide what surgical 
pioceduie is necessaiv The moie common of these aie (i) disconnection of 
the anastomosis followed by ])} loi oplasty oi some type of gastroduodenos- 
toinr , (2) disconnection of the anastomosis alone, (3) disconnection of the 
anastomosis with cholecvstectomv 01 appendcctoiu) or both, (4) disconnec- 
tion of the anastomosis followed b}' a second gastio-entciostoiii} , and (5) dis- 
connection of the anastomosis followed In paitial gastrectoinr 

These diffcient pioceduies vary fiom those of compaiatne simplicity to 
those of extieme difficulty Disconnection of an uncomplicated anastomosis 
is peifoimed as follows the incision is piefeiabh placed to the left of the 
foimei incision 01 incisions (in this senes 3S per cent of the ])atients had 
been opeiated on moie than once) The stomach colon omentum, and 
pjloius aie first freed and the anastomosis mobib/ed The most important 
step IS fleeing the mesocolon which is iisualh intniiateh attached at the 
anastomosis Ihe safest and simplest method of fiecing this is to begin 
the dissection on the posteiioi aspect ot the stoma and when the pos- 
tenoi wall of the stomach is exposed to insert the fingei between the meso- 
colon and the stomach, b\ fingei dissection to loosen the mesocolon fioin the 
Stomach, and with the finger as a guide to dissect it free from its attach- 
ments The segment of stomach to Avhich the intestine is attached can 
then be drawn down thiough the laige opening in the mesocolon, a gaure pad 
placed behind the anastomosis, and stiaight 1 ubhei -covered clamps placed on 
this segment of stomach and on the two limbs of the 3C3unal loop, each clamp 
lieiiig about 8-10 cm from the anastomosis \Vhile a fingei suppoits and 
identifies the line of aiidstomosis posteiioih heavy scissois aie used to 
divide the anastomosis the line of division being slightly on the stomach side 
The opening m the jejunum is then closed in a tiansveise diiection bj two 
lows of continuous chromic catgut leinfoiced bv inteiiupted sutuies of the 
same mateiial Encroachment on the lumen of the jejunum is not dangerous 
if the opening is closed in this transveise dnection The opening in the 
stomach is closed by continuous chioinic gut, and the defect in the mesocolon 
repaired by a continuous fine catgut suture 

While such an operation is usually 1 datively simple and safe, disconnection 
of the anastomosis in a complicated case in which lesection of the stomach 
IS also necessary is always piolonged, often difficult and the patient is 
frequent!)' in poor condition The most seiious suigiccd jiroblem is the 
gastrojejunal ulcei which has peifoiated into the colon, paiticulaily when 
the anastomosis has been made on a very short pioxiinal loop, and when the 
pylorus because of piecious opeiation 01 scarring from ulcei ation, cannot be 
depended on to carry on its function normally In such cases a numbei of 
major surgical procedures may be necessary Disconnection of the anas- 

426 



IHE SEQUELS OF GASl RO-ENTEROSTOMY 


tomosis IS difficult because the extensne inflammatoiy pioducts have fixed 
the anastomosis and do not permit read}’- mobilization The colon should 
first he dissected fiee, the opening closed, and the site of the closme covered 
with omentum I have found it advisable, in disconnecting the anastomosis 
in which ulceration has occuired, first to divide the stomach on a line about 
25 cm 01 moie fiom the anastomosis This peimits inspection of the anas- 
tomosis and a moie piecise excision of the ulcei Ijefoie the jejunum is closed, 
the edges of the stomach still attached to the jejunum are iemo\ed If it has 
not been possible to asceitain the patency of the pyloius, it may he examined 
digitally thiough the ojDenmg in the stomach If a lesection of the stomach 
IS indicated (and it is the operation of choice in lecuiiing ulcei, whatevei its 
situation), the opening in the stomach is closed with a lunning sutuie ot 
chiomic catgut This prevents soiling The j^yloiic end of the stomach is 
then mobilized and, if the duodenum is scaiied In jnecious ulceration 01 
operation, the division, lietween ciushing clamps, is made fai enough above the 
])yloius to peimit of an easy and safe closme of the stump The omental 
attachments along the lessei and gieatei cuives aie dnided to a point high 
enough on the stomach to minimize the possibility of subsequent ulcei ation 
All vessels aie tied, a lubbei-coveied clamj) is jdaced. with the least possible 
piessuie, on the stomach aliout 375 cm abo^e the line of lesection, and the 
stomach turned to the left The jejunum is then l)i ought up m front of the 
colon and appioximated to the stomach so that the pioximal jejunum, about 
35 cm fiom the duodenojejunal angle is at the lessei cuive An antecohc 
anastomosis is often piefeialile in such cases because tbe lesection is extensne 
and a letiocohc anastomosis must be made in a field of adhesions, with the 
dtingei of subsecpient adhesions ciipi)hng the anastomosis The fiist low 
of chiomic catgut is placed liefoic the stomach is cut awav, and the .inas- 
tomosis completed m the usual mannei A small enlero-anastomosis should 
be added to this tyj^e of anastomosis, the union lieing made at a lecel with the 
duodenojejunal angle '1 he segment of stomach, the entire anastomosis, and 
the enteio-anastomosis w’lll fall w'ell to the lett of the median line and perfect 
diainage is seemed wnth no dangei of letiogiade distention of the pioximal 
loop In ceitain cases, if the closme of the jnloric stumj) has not been satis- 
factoi} 01 if it IS desiiable to keep the entne field of opei ation as immobile 
as jxissible. a c.ithetei ma} be sutuied into tbe distal loop of the jejunum foi 
.1 week 01 ten (kn s foi feeding pm poses Similaih wben the closme of the 
tians\eise colon has been diflicult and jieihaps imjieifect. a ‘^mall c.ecostonn 
ma\ be made to i)ie\ent distention of tbe colon Sucb an operation is 
of comse foiinidable but if the ])ie-opeiati\e and jiost-opcratue management 
IS all that it should be and the operation jiiojiciK jiertoimed the results will 
be excellent 

Patients w’lth ^econdarc ulcei s should fiisi be placed m tbe hospual uiidci 
tbe caie of the clinician 1 lospitah/.uion enables tbe clinician to acejmre a 
bettei undci standing of tbe suigica! jnoblcms nnohed m the more comph- 
c.ited cases and moie impoitant cnabk» him t(t c '-innate ibc lu/.ird^- ot op( ra- 
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tioii and theieby to bung tbe patient to tbe point wbeie opeiation can be 
carried out witb tbe maviinal safety Sucb pieparation consists cbieflv of 
tiansfusions, gastric lavage, tbe adininistiation of sodium cbloiid and glucose 
solutions, a bland diet, and tbe control of tbe toxccmia associated witb obstruc- 
tion Tbe latter is a most sti iking advance in tbe management of obstruction, 
and tbe value of McVicai’s lecent lepoit on tins management in tbirh sucb 
cases can baldly be ovei-empbasized fiom a suigical point of view When 
tbe responsibility of the pieparation of patients with serious gastiic disorders 
IS leally assumed by tbe gastio-enteiologist not onl) with regaid to tbe 
medical aspects of tbe case, but tbe lesults of tbe operation, it immeasurabh 
raises tbe factoi of safet} and adds to tbe piospect of good post-operative 
lesults Such coopeiation made possible the repoit of a recent series of 
eigbtv partial gastiectomies (including thiit\’^-siK foi cancel, nine foi gastru- 
jejunal ulcei, and twenty-eight for gastiic ulcer) with but one death * 

Tbe pioblems of gastio-enteiostom} , tberefoie, should be limited, at least 
before tbe Ameiican Surgical Association, to those cases in wdncb tbe opera- 
tion w'as cleaily indicated, but failed to afford peimanent relief from tbe 
symptoms Foitunately sucb cases are not common, and it is equally foi lu- 
nate that the simple mechanical principles on wdncb tbe operation is based 
permit the restoration of tbe stomach and uppei intestinal tiact to tbe con- 
dition existing befoie the gastro-enterosloni} w^as pei foimed A recent writei 
of tbe Euiopean school of ladical gastiic suigeiy claims that gasti o-entei os- 
tomy is a disease If it is a disease, it at least has the virtues of being both 
pieventable and cm able 
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PRIMARY CARCINOAIA OF THE SMALL INTESTINE 
IN AN OCTOGENARIAN^ 

By Alexander Primrose, C B , AI B , C AI 

01 Toronto, Ontario 

rnonssou or climc\i soncwn in tiii usiititbiTi oi toiiomo 

Tumors of the small bowel may be innocent or malignant The innocent 
tumois met with include adenoma, fibioma, lipoma, and myoma The malig- 
nant growths aie cancel and saicoma, both of which aie laie manifestations 
m the small intestine It is interesting to obseive that saicoma Avhen it does 
manifest itself m the intestine is much moie common m the small bowel than 
m the laige Thus Coinei and Fan bank collected fiom the literatuie 103 
cases of saicoma of the intestine, of these 65 (63 pei cent ) were piesent 
m the small bowel, the laigest numbei being m the ileum, and 38 m the 
laige bowel (37 pei cent ) The reveise is tiue of cancel Only thiee pei 
cent of carcinomata of the intestines occuis in the small bowel (Ewing, 
Johnston, Hmz) 

The age incidence foi saicoma of the small intestine shows the gieatest 
fiequency between thiity and foit\ \eais of age (Coiner and Fairbank), 
while the aveiage age foi cancer in this locahtv is foity-six and one-half 
yeais (Ewing) On the other hand, Telling reports a spindle-cell saicoma in 
a child three and one-half yeais old and Duncan lecoids a scirihous cancel 
at the same age (thiee and one-half }eais) As fai as I am awaie, 
primal) caicinoma of the small intestine has not hitheito been recoided in 
an octogenarian 

Tin CASL IS as follows B R , <r/ cightj, male, was seen in consultation Jamiai\ 
14, 1924 Ten dajs prcMoush he had celebrated Ins eightieth hiithdas For some 
months he had eNpciicnccd increasing difficulte in getting a moeemciit of the bowels 
He sulTered abdominal pain and there was some distention A haiium enema followed 
In X'lae exainiiiation revealed a div'erticulitis of the sigmoid flexure of the colon 
tlieie was a marked degree of constriction of the lumen with some diverticuh in the 
pictuie There w is howevci, no verv great degicc of obstruction at tins point The 
w liter had lemovcd this patient’s prostate five 5 ears previous]} and he had some 
cvstitis This fact, in addition to Ins extreme age cuised us to temponre rccogin/ing 
the conditions as constituting a had risk tor operation One element in Ins favor was 
the ciicuinstance that he was a mni of icmarkahlv good phvsique .ind had enjoved 
exeellcnt health for m inv vears 

Fchiuaiv 2/ 1924 ohstruction bee line more pronouiieed with increised pun ind 

voiinting He had lost weight Operation had become imperative The ihdonuii v is 
opened under gis ainesthesi i when one vv is surprised to find the small bowel distendtil 
while the luge bowel was ol normal si7c and apjiear nice flie distended loops oi small 
bowel vveie allowed to protrude freclv iroin a 1 irge abdonnii il mcis’on v ith the miiiiimnn 
amount of triuinatisin \ constriction it once bec line evidint in the ilemn eight iiiclus 
pioxiiiial to the ilio-cecd jiiiiclure \ tumor w is ith it this point iiid the will 01 
the bowel above in its niniie'di ite in ighborhood was thickened -^s was tUo tp, ulj-ci.it 

♦Read betore the Ainericm Surgicil '\svou ition Mav ^ 
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mesenterj' riicre ^\as no visible or palpable lymph glandular involvement Without 
disturbing the piotruded coils of intestine an immediate resection was performed 
including the thiekened portion of bowel above the tumor, and an end-to-end anastomosis 
established The intestine wms then leplaced with great care w'lthm the abdomen and 
the incision closed without drainage Ihe patient made an unintenupted reco\er\ and 
now' in his eighty-second jear is complete^ free from his former trouble 

The pathologist <! icpoit, b\ Dr W L Robinson, is as follows Gross Specimen 
(Fig i) consists of a piece of bowel 8 cm in length and about 4 cm 111 diameter 
Attached to this is a bit of the mesenterj', no longitudinal stri-c can be seen On opening 
the gut at about the central portion projecting into the lumen is seen a tumor mass about 
2 cm in diameter It is pinkish-white 111 color, fairh firm in consistencv, and does not 
protrude far into the gut lumen At its base is some white sear tissue and the gut 
seems to be contracted bj fibrous tissue at this point On section this tumor mass is 
jellowish-white m color and homogeneous m appearance and lairh soft throughout 
Mici oicopic Tiiidiiig ^ — (Figs 2 and 3) Section of this tumor mass shows it to be 
composed of eords and masses of at\pic.il epithelial cells which ire growing m the 
bowel wall and in\admg deeplj through the muscul ir co it These epithelial cells arc 
all of about the same sme and shape Thej ha\c a round somewhat reticulated nucleus 
and a moderate amount of pinkish staining cvtoplasm and m %arious places is seen a 
somewhat pseudo-glandular arrangement No mitotic figures ire present The cells 
are supported m a fibrous tissue stroma w'hich m places is cpiitc considerable m amount 
Obvioush it is a tumor w'hicli is onh localK malignant 

Section taken from tbc gut higher up shows the mucous coat to be considerablj 
degenerated and throughout there is i moderate amount of fibrous tissue infiltrated with 
manv pohmorphonuclear cells and ljmphoc\tcs The muscul ir coat seems somewhat 
thickened and its fibrous tissue is increased m amount In the subserous coat fibrous 
tissue proliferation is marked and here m aarious places are seen focal aggregations 
of Ivmphocytes 

The pathological diagnosis was that of embrjoma (‘benign carcinoma ’ of the 
intestine) with acute and chronic enteritis 

The cle\elopment of cancer in the small intestine w'onld seem, m many 
instances to bear a direct lelationship to the development of intestinal pohpi 
and ma} even be a local malignant manifestation in a geneial jiohposis On 
the othei hand, adeno-caicinoma ma\ aiise in the small boivel quite apart 
from the development of polypi, such tumois may he slow in grow'th but 
eventually they tend to ulcerate and to develop sciiihous stnctuie Thee 
metastasize in the mesenteric glands, the livei the lungs and elsewhere 

The tvpe of tumor found in the present instance was onlv locally malig- 
nant It belongs to the group which has been vaiioush desciibecl as “carci- 
noid,” “embnoma” and “basal-cell caicmoma” These tumors are fre- 
quently multiple they usuallv form 11101 e 01 less spheiical masses piojecting 
from a wide base into the lumen of the bowel The surface is smooth and 
covered with mucosa They invade the muscularis and subseious tissues 
They do not tend to ulceiate but iiiav be accompanied by a scirihous forma- 
tion -which IS capable of pioducing a ring stricture of the bowel The dilated 
bowel aboce usually shows hypertiophy of the muscular coat with fibrosis 
Tliese conditions were piesent in the case reported 111 this paper In a case 
reported by Judd the entire small intestine proximal to a growth in the ileum 
evas enormously distended, very thick walled, injected and oedematous 

An attempt has been made by Johnston to collate the clinical phenomena 

430 



PRIAIARY CARCINO^fA OF THE SAIALL INTESTINE 


produced bv such a tumoi causing obstiuction in the small intestine Visible 
peristalsis is commonly piesent indicating definite e\idence of mechanical 
obstruction, and when the stiicture exists in the lower pait of the ileum, 
four or five coils of distended bowel will pioduce a “ ladder ” airangement as 
they he. side by side, lunning tiansveisely acioss the abdomen Shifting 
dulness is exhibited as the position of the patient is changed, due to the fluid 
content of the distended bowel above the obstiuction The S}mptoms include 
pain, vomiting and often lapid emaciation Theie is frequently much 
“guighng” noted both by the patient and the doctoi Blood m the stools 
IS laiely met with, but is said to be most common in the stenosmg foim The 
existence of a tumoi is laiely . 
discoveied on examining the 
jiatient T.ahey, howevei le- 
poits two cases m each of which 
was a palpable fieely mo\able 
tumoi Hinz bas also lepoited 
two such palpable tumors 
When the tumoi exists in the 
jejunum the clinical pictuie has 
often simulated pyloric obstuic- 
lion leading to an eironeous 
diagnosis of a lesion in the 
stomach oi duodenum 

HaMug rcgaid to the nature 
of this giow'tb — a smooth 
lounded, slow'-giownng tumoi 
piojecting into the lumen — one 
IS not suipiised to find that 
intussusception has been pio- 
duced in man} of the lepoiled 
cases In the moie malignant i — Pnmw c-irunom-x mtcst.nc (Ileum) 

tNjie of adeno-caicinoma perforation ma} occui and a fistulous communication 
ma^ be established between neighboimg coils of intestine Johnston refers to 
watei coloi diauungs of thiec cases of caicinoma of the jejunum made b\ 
Sii Robeit Cai swell in Paius, between 1821-1831 In all of these perfoiation 
bad occui led One of them shows a fistulous communication betw'een the 
jejunum at the seat of giow'tb and the tians\erse colon 

The caicinoid 01 embr\onal tumoi s occuriing in the small bowel, form an 
interesting gioup ot new giowths which were first desenbed. as specific 
entities m 1S88 b\ Lubarsch The histological fiiidiiigs in all case^ arc suffl- 
cieiith distinctne The tclK aie sjjheiical or pohgonal 111 shape and are 
ma'.sed together with a considerable amount of intersiuial fibrous tissue 
simouiiding the cell groups There ma\ be some traces of aheolar for- 
mation Main writeis bebe\c theve tumors are similar 111 character to the 
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growths which are described as “ primar}^ carcinoma of the appendix ” 
(Aschoft, Adann and McCrae, etc ) Not only is this tiue of the histological 
structure, but the gross appeal ances ate very similar Thus in the case 
described in this jiapei the writer at the time of operation remarked on the 
fact that the tumoi, with its smooth surface and film consistence, resembled 
the gross appeal ance of growths of the same type met with in the appendix 
Bunting obseived the close lesemblance of these tumors to the basal-cell 
epithehomata which have been carefully studied by Krompecher, multiple 
tumoi s occurring chiefly m the scalp, which do not tend to metastasize and 
which have been consideied as arising from the hair follicles or sebaceous 

glands Ewing has dis- 
cussed the \ lews which 
liave been promulgated as 
to the origin of these 
jLumoi s suggesting that 
they may represent heter- 
otojne intestinal mucosa, 
heterotopic Brunner’s 
glands or heterotopic pan- 
el eatic gland tissue the 
cells may exactl} repro- 
duce the islands of 
L a n g e r h a n s of the 
pancreas 

These tumors run a 
benign course they grow 
slowly and seldom ulcer- 
ate on the surface, the}' 
do not tend to form 
metastases and do not 
recui aftei lemoval The only exception one liad found in the literature is a 
case lecoided by Ransom A woman fift} years of age had a rounded poh- 
poid giowth projecting into the lumen of the ileum six inches from the ileo- 
cecal valve She had numerous metastases in the livei Ihe histology of this 
growth, which is described in detail and figured in its microscopic structure 
in Ransom s paper, would appear to be identical with the tumors described 
by Bunting, Lubarscli and others The occurrence of metastasis therefore 
must be considered as a very remote possibility 

The caicinoid tumors (often multiple) of the small bowel would appear 
to be analogous with the so-called primary carcinoma of the appendix The 
clinical course and the histological picture would seem to establish this fact 
In a paper which the writer published a few years ago, attention was called 
to the somewhat remaikable co-existence of tubercle and the growths in ques- 
tion in recorded cases In that paper one described two cases of primary 
carcinoma of the appendix m sisters both of whom suffered from tuberculosis 
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the one from pulmonar}^ tuberculosis, the other had a piiman cancel of the 
appendix adherent to a tuberculous fallopian tube This lelationship to 
tuberculosis is not onl} true of the appendix tuinoi. but is found as a common 
event in the lecorded cases of the multiple tumors of the small intestine 
Curiously enough th(? gross appeal ances often simulate tubeicle Thus Venot 
and Parceher refer to two cases in the liteiature lepoited by Tiixiei and 
Wrede, respectively, in which tumois of the small bowel weie regarded as 
carcinoma at operation but which pioved b} micioscopic examination to be 
tubeiculous In a thud case lepoited by Chaher the leverse Avas true 
multiple tumors m the small bowel (and m addition one in the cjectim and 
another in the tians- 


verse colon) weie be- 
lieved to be tubeiculous 
both at opeiation and at 
autopsy , but s u b s e - 
quently the histological 
sti uctui e proved to be 
colloid cancel Lubai sch 
suggests that tubeicu- 
lous infection, even as 
a local tiauma may lead 
to the develojiment of 
cancel Hinr lepoits 
two cases of caicmoma 
of the small bowel 
accompanied by tubei- 
culosis Milner in in- 
vestigating f o u 1 teen 
cases of piimaiv cancel 
of the appendix is stiuck 




I '< A — 'Utrostopic findinf's 111 tlic tumor (]( cnlnd 
in tilt text (X )00 ) 


by the resemblance to tubeiculous cases and concludes that the tumors aie the 


pioduct of a cliionic In perplastic inflamhiation, cbien\ a In jiei ofastic hm])h- 
angitis, and then paienclnmal cells aie endothelium and not epithelium 
Then tbeie is the significant ca^te lepoiled In Palfoui and Walton of tiibei- 
culosis of the Fallopian tube in nhich the extreme ends, which were free 
fiom tubercle, showed inaiked Inperplasia of the epitbelium with cxicn^um 
into the museiilar wall, prc'^enting a histological laeture of (aiemoma 
Obeiiidorfei (quoted b\ Bunting) found fom nodules m tlie middle of the 
ileum of a woman w-ho died of chiomc tubeiculos,s “ '1 be nodules showed 
a i.ither lilirous stioma and ah cob filled wiih poh morplioiis tells, bm is tht 
autlioi eould find no elcfinile conneetion with the intestinal epithdimn lu 
legarded the tumors as hmiih.atic endothelial carcinomata 


Die lelationslnp oi tuber<.(ilosjs to cancer li.i- irequenth 
of speculatne enquii \ Ivokitanskx mnn \cirvago iiSad) 


been the -ubittt 
c oijsifkr-(^P there 
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was an antagonism between tuberculosis and cancer In support of his theory 
he noted the fact that in organs where tiibeiculosis commonly occuiied, can- 
cer was rarely found and vice veisa Thus in the lungs tubercle is common 
and cancer rare m the stomach cancer is of frequent occurrence and tubercle 
seldom found, and so he contrasts the occurrence of these diseases in the 
ovary, the salivary glands, the (esophagus, the rectum and the ileum In 
each of these organs one or other disease is common and the other rare In 
1915, Shattock and Dudgeon confuted this theoiy They recognize th?t while 
the co-existence of tuberculosis and carcinoma is not a common one, vet the 
two diseases may be present simultaneously in diffeient organs or they may 
co-exist in the same organ They lefer to a specimen in the Rojal College 
of Surgeons Museum in which metastatic carcinoma occurred in lungs which 
were tuberculous In their paper they reproduce a drawing showing the 
microscopic section of a tuberculosis of the testis distributed in a spheroidal- 
cell carcinomatous growth They quote Roger Williams as having collected 
from the literature instances in which the two diseases were present in the 
same locality This list includes the stomach, uterus, mamma, Iner, large 
intestine, rectum, small intestine, lai\nx, lung and oesophagus Ne\ertheless 
the rarity of this conjunction of the two diseases is shown by Rogei Williams, 
who in 136 cancer necropsies found only two cases in which both diseases 
existed together Oertel who discusses this subject at length concludes that 
the two diseases do not possess specific antagonistic qualities 

While tuberculosis is seldom associated with malignant forms ot cancer. 
It would appear to be a much more fiequent accompaniment of the so-called 
carcinoid tumor of the small bowel and of the appendix The genesis of 
this interesting tumor is still obscure From a study of the cases in hteiatiire 
the author is inclined to believe that the simultaneous existence of tubeicle 
and the carcinoid tumor is more than a mere coincidence and that possibh 
tuberculosis may in many instances, at anv late, jilav an important part in 
the production of the tumor formation 
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INTUSSUSCEPTION IN ADULTS DUE TO THE INVAGINATION 
OF A MECKEL’S DIVERTICULUM 

Bi William E Lower, IMD 
or CLrvLiA^D, Ohio 

1 nOM Till CW\H \M> CIIMC 

Tun mleiest which is always attached to pathological conditions which 
oiiginale in a ITeckel’s divciticnluni, togethei with the compaiativeh larc 
occunencc of an cntenc intussusception due to inxeision of this anomalous 
stiuctuie, has led me to lepoit the following two cases which have occunccl 
m mv own suigical piacticc, one man\ yeais ago and the second within tho 
cm lent yeai 

Cash I — The first of these patients was a man, fortj -three ^ears of age, who for i 
ccar had had attacks of pain in the upper abdomen with some \omiting which were 
thought to lie due to indigestion These attacks hid been of moderate scceritv until 
ten dais before I suv him m consultation, when he had i severe attack of pain and 
vomiting watli some abdominal distention This att ick lasted from two to three hours, 
the severe pain continuing throughout th it period As soon as the attack passed how'cver, 
the patient w’ent back to work Two dais latci eoimting began again and listed for 
thiee hours Fne dacs latei another attack somewhat less sc\cre than the preceding, 
lasted for four hours, and again five dais later the final attack occurred which was so 
severe that the patient had to be carried home and a phisician called severe pain lasting 
for tw'o hours Examination revealed that there was some distention and in indefinite 
mass in the right upper abdomen There vv.is not much rigiditi and onlv i slight elevation 
of tempeiatuie The attacks simulated hepatic colic but the fullness m the right side 
was not like that which would be caused bv a distended gall-bladder An exploratori 
opeiation was advised, the abdomen was opened hi a light rectus incision which disclosed 
an ileociecal intussusception about one and one-balf feet m length, about four feet of the 
intestine being involved It was impossible to reduce the intussusception completely bs 
manipulation It was therefore resected and an anastomosis of the ileum to the trans- 
veise colon was made Dissection of the resected portion of the intestine showed that 
in addition to the ileoc'ccal intussusception there was an cntenc intussusception about six 
inches in length and that the cause of the intussusception w’as an inv'erted Meckel’s 
diverticulum The patient made a good iccovcry from the operation and has remained 
entirely well 

Casl II — The second case was a woman, foity-four iears of age who had had 
itpcated attacks of colic for six months before I s ivv her The attacks started in the 
epigastrium and radiated to the appendiceal region The last attack began about a week 
befoie she entered the hospital She never had any vomiting until the night before 
opeiation The pain was more or less rhvthniical spasmodic rccuirenccs coming on about 
eveiv five minutes The patient was severely constipated and had considerable meteoi- 
ism The abdomen showed no rigidity, but was shghtlv distended and had a doughy 
consistency There were no palpable masses and onlv moderate tenderness over the 
abdomen especially over the right kidney area 

Exploratory operation was perfoimed and an enteric intussusception was found 
wdnch could not be reduced Resection wms therefore performed with end-to-end anas- 
tomosis The intussusception was approximately fifteen inches in length involving thirty 
inches of the intestines, which revealed an inverted Meckel’s diverticulum 
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As fai as I have been able to discover, only ^^2 cleaily defined cases of 
intussusception due to an inverted Meckel’s diveiticulum have been lepoited 
in the hteiature Heitzler and Gibson (1913)^" collected 45 cleaih defined 
cases with lepoits of six others which the} considei doubtful To this list 
should be added six otheis leported lespectively by Fauntleioy,’" DepischT 
Greenwood, Johnson,^*' Hood," and Vickeis,- and a case lepoited In 
Stone,-’ which is of inteiest, as it probably illustiates the initiation of the 
piocess which, if it had continued, would undoubtedly have caused a complete 
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Tk I — I Gro‘-s specimen isrtmoeeel b Speeime j ejptncJ sho uu n\ erted eii\ er‘ iculum 

in\ .urination of the dnerticulum nith a ic<?uUant intussu'^ception “ The nalE 
of the dueiticulum were (vdematous, as it had been nnerted much as a glocc 
fingci m.i\ be pushed in’ A stud\ ot these itpoitcd cases brings out tin 
following points which are of pnmar\ interest As would be expected from 
the inoie frc(|uent occuirence of Meckel's dnerticulum in males among thes( 
52 cases, It IS stated that 34 wcie in m.ile> and o in ic males, n weu betwcdi 
10 and 20 Acais of age 21 umlci 10, the total range of .>gc was irom 7 month' 
to 3() ^eals ihc rneiage age being 13 ^ears Me own c,i'C' the ci-.n an 
oldei than am thm lai ie]>oried This })omt n <>f mnnar’, mten't n 
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indicates that m contradistinction to the usual incidence of intussusception, 
intussusception due to an inveited Meckel’s diveiticulum is in geneial a 
condition pertaining to older children or young adults and that it may he 
expected in more advanced years and there is no leasoii \vhy it may not 
occur at any age 

The points m the svmptomatologv which have impiessed nearh all of 
the repoiteis aie (i), the repeated attacks ot paitial ohstuiclion hefoie the 
culminating attack which led to suigical intenention, in some cases these 
lepeated attacks being sufficiently mild and extending ovei a peiiod of tune to 
suggest chiomcity, (2) the absence of blood in the stools, (3) the frequent 
lack of a palpable tumoi , (4) the lack of local tenderness All of these 
points aie of prime impoitance in establishing the diffeiential diagnosis 
between Meckel’s diveiticulum and conditions which might leadih lie con- 
fused theiewith As one would expect, the diflfeientiation fiom appendicitis 
and fiom cholelithiasis is of piiman impoitance 

Halstead '' calls attention to what he consideis to be a chaiacteiistic con- 
figuiation of the abdomen, “that of an nneited cone, this being due to 
obstiuction of the uppei pait of the intestinal tiact '1 he absence of disten- 
tion of the flanks is conspicuous duimg the eailv houis of the attack ’’ Atten- 
tion IS called, also, to the coincident appeal ance m man} cases of some 
abnormality of the umbilical scai This, howevei , does not appeal to me to lie 
of any impoitance in the type of cases which we aie consideiing heie When 
the remnant of the emphalomesenteiic duct leinams patent <md attached to the 
umbilicus, mtussuscepton thiough the umbilical ojienmg ma} leadilv occui 
Intussusception of this type, however, would occui most fiequenth m young 
childien If the diverticulum lemains attached b^ a fibie 01 band to the 
umbilicus its m\ agination could haidly occui, although m such cases as will 
be noted latei, inflammation of the mucous membiane and its opening might 
cause a paitial inveision of its serous lining with a lesultant intussusception 
Excepting when the diveiticulum is non-adheient to neighboimg stiuctuies 
01 is not attached to the umbilicus by bands 01 a fibious coid this type of 
intussusception therefoie, need not be consideied, although m such cases 
other tvpes of obstruction may leadily occui such as volvulus 01 complete 
obstruction due to the catching or binding of the intestine about or undei 
one of these attachments I have had seveiai such cases 

The mannei in which the process of invagination of the diveiticulum is 
initiated has been discussed by different wiiteis, DeOuervam believes that 
it IS due to a type of suction produced by the lapid passage of the contents 
of the small intestines past its opening wheieby a paitial vacuum is pioduced 
within the diverticulum Apparently this view is shaied by none of tbe othei 
write! s among whom the consensus of opinion seems to be that invagination 
is due eithei to penstalsis of the diverticulai walls m an effoit to expel its 
contents or, and this is by far the most frequently accepted opinion, to an 
mflammatoiy piocess about the opening of the dneiticulum which pioduces 
thickening of its walls, this process giaduall} extending so that the mucous 
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membrane at the opening is slowly pusliecl along with the peristaltic action 
and the contents of the intestine Sometimes the inflammatoiy process may 
produce a pol}p-hke structuie which inci eases the piopulsive action whereby 
the seious lining of the diverticulum is pushed farther and faithei into the 
intestinal stream The pi ocess might be compared to a continued tugging on 
a partially attached silk or wool lining of a kid glove whereby at fiist the 
lining and finally the fingei of the glove would become nueited As the 
pi ocess continues the inverting diverticulum is piojected faithei and farthei 
into the intestine and the resultant paitial obstiuction initiates the pi ocess of 
invagination of the intestinal wall itself The ajiiiaient chionicity of this type 
of obstiuction is well explained, as has been suggested b} Cornel,'* by the 
fact that since the obstuicting process is unilateral, the stieam would at 
fiist be only paitially dnerted diagonally ratber than diiectly obstructed 

When one consideis that, as is estimated, two pei cent of all individuals 
hare a Meckel’s divei ticulum , and that as a lesult of its pioximity to the 
ileoccccal ^alve any hesitation of the foecal stieam at that vahe might easih 
cause pai tides of food to become lodged within it, the suipiising fact would 
seem to. be that there ai e not moi e catasti o])hes due to some ])athological 
condition of this stiuctuie We certainly should at least suspect the piesence 
of a divei ticulum and possibly of a beginning intussusception in cases which 
piesent the type of simptoms listed above, esiiecially in \oung adults, oi as 
IS illustiated b> my own cases, in oldei patients who have had lecuricnt 
attacks of iight-sided abdominal distiess, with oi without bloody stools oi 
diaiihcca, with oi ivithout a palpable tumoi , ivith oi without tenderness to 
the light of the umbilicus In such a case if no otbei cause of the condition 
can be demonstiated, the presence of a Meckel s dnei ticulum should be sus- 
]iecied and an exjiloiaton ojieiation peifoimed, for jjiocided it is present the 
catasti o])he of intussuscejjtion may occui at anc time If it is not present, no 
moie harm is clone bv the e\ploratoi \ opeiation than is done lu the remocal of 
the chionic appendix because of the presence of the tiain of symptoms which 
suggest a chionic ajipcnchcitis w'lth the e\ei -piesent danger in that case also 
of an acute catasti ophe Moieovei, just as the a])pendix is routineh remoced 
in the com sc of an abdominal ojieralion in oidei that the souice of danger foi 
the futuie mac be climated it would ceitainh ajijiear w'ell to consider wdietber 
oi not one sbould look foi a duerticulum m those cases in which an explora- 
toi\ opcmtion is perfoimcd foi suspected apjx^ndicitis and the ajijKMidix is 
found to he noimal 

I he discoccn c»f these lare conditions alwacs brings a thrill to the sur- 
geon The till ill howccci is of no account unless it induces him to add his 
contnbutioii to an mtci jirctation of the significance of the condition It is 
i)ccau‘'e ol this that 1 hare ofleied this note regarding this apjiarenth unusual 
ccuidition rrhich ncrcriheless suggests an exjilanation of sf,nie of our most 
clifhcult caves — thove which jircsent rague unccitain s\ni])tomv rrhich mar 
be clue to a large rarietr ot causes as well as to some of the acute catastrophes 
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especially in young aclulls While it is not advisable always to search foi the 
unusual condition, nevertheless, the possibility of an unusual condition should 
always be borne in mind 
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ANA-TOMY AND TREATMENT OF REDUCIBLE OBLIQUE 

INGUINAL HERNIA' 

By Ellsworth Eliot, Jr , AI D 
or New York, N Y 

The unoblitei aled processus sacciformis which forms the sac of a 
congenital heinia almost invaiiahl}^ lies anteiior oi supeificial to the structuies 
of the cold It IS only in cases of long standing, when the sac is of laige 
size, that the coid may he along its mnei side Along the site pieviously 
occu]Med in foetal life by the ptocessus saccifoimis, an acquiied inguinal 
henna might natuially be expected to develop Nature’s obliteiation of the 
piocessus sacciformis, however, is so complete that the lesulting connective- 
tissue stiand can laiely be identified and the piocess of lepaii is so effective 
that, in an acquiied inguinal henna the panetal pentoneum, finding a path 
of lessei lesistance than that along the obliteiated pouch, protrudes through 
the inteinal nng along the inner side of the coid and close to the outei side 
of the deep epigastnc vessels In a laige numbei of incipient inguinal hernia, 
the wntei has found this i elation constant Thus, in cases of unilateial 
bubonocele in adults in which the fiequency with which a henna subsequently 
develops within a compaiatively shoit time on the non-affected side has led 
the wntci to advise simultaneous opeiation on both sides when the external 
abdominal nng of the non-affected side is lax and of inci eased dimensions 
on the supposedly non-affected side, e\en in the absence of tbe slightest 
expansile impulse, a small sac, extending onl) a fraction of an inch along 
the mnei side of the coid is usually, although not always found This rela- 
tion of the sac to the coid is not mentioned in the usual text-book descnption 
of this subject which oidinanh states that while both epigastric vessels and 
cold be to the outei side of the neck of the sac of a direct inguinal henna 
the same stuictuies he to the mnei side of the neck of the sac in the oblique 
\aiict\ This lattei i elation unquestionabh exists in hernicC of large si/e 
and long standing, although in incipient cases and probably as long as the sac 
lies within the inguinal canal the neck of the sac lies to the inner side of 
the coid in both indiicct and diicct \aneties To account foi the gradual 
change in lelationsliip uhich ma^ be dcsenbed as a lotation of the sac around 
the coid. is difficult That it actual!} takes place is well illustrated in a case 
obsened In the wntci in which the neck of the sac of an oblique inguinal 
lieinia King at fiist to the innci side of the eoid came to he a fraction of an 
inch lielow the intcinal nng anteiioi to it and a shoit distance lower down 
passed to Its outei side in which i elation it continued as it emerged through 
the cxtcinal abdominal ring It is not improbable m this instance that later 
obsei\atiou would ha\e disclosed the <ac Ling along the outer side of the 
coid tlnoughout its ciitiie extent 

* Rl ul I'clori tiic \incnc in ‘^ineicil As-onition Mn\ 6 1025 
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Appieciation of this relation of the sac to the cord in incipient inguinal 
heinia facilitates the identification and treatment of the sac and thereby 
forestalls the possibility of its being ocerlooked with consequent failure to 
cure the patient Not that a sac can invariably be demonstiated even though 
an expansile impulse has been obsei\ed ovei the internal abdominal ring 
The writei has lecoids of two such cases in which no sac was found, in one 
of which a dilated and tortuous caiicocele, extending upward into the inguinal 
canal piobably accounted In the ocerdistention of the affected veins in the 
act of coughing for the expansile impulse simulating that of an ordinar} 
hernia The wiitei at least is convinced that the occasional absence of the 
sac is not due to the spontaneous leducIhlht^ of 'both sac and its contents, for 
the sac no mattei how diminulue is alwavs distincth attached bv delicate 
coiinectue tissue to the adjacent cord ftom which howecei it can be leadilv 
separated by blunt dissection 

The deep epigastric cessels shut the lower and inner portions of the 
ciicumfeience of the internal ahdominal ling While this constant relation is 
piopeily emphasized m all descriptions of henna, the impoitance of the arter\ 
111 contributing to the strength of this region is laiely if e\ei mentioned It 
IS w'ell demonstiated in the so-callcd pantaloon t\pe of henna in wdnch the 
peritoneum pi oti tides on eithei side of an untielding lessel. and it is onl\ 
in old and extremeh laige heinuc that the vessels mat eientuall} become 
displaced thiough the sheer w'eight of the hennal contents Contributing as 
they unquestionably do to the stiength of the inguinal canal, the winter 
believes that the intentional division of these tessels in the treatment of the 
sac of a pantaloon hernia favois a lecuiience and should never be done In 
these lathei unusual cases, the neck of each sac should be ligated sepaiately. 
leaving the intei veiling lessels intact oi if possible the smaller sac should be 
diawm down in the largei leaiing the A'essels undisturbed 

No consideiation of the anatomy of congenital henna is complete wnthout 
emphasizing its occasional association wnth undescended testis In the most 
common tipe of this condition the testis lies wnthin the inguinal canal behind 
the process saccifoimis wdnch extends well below the level of the external ring 
In this condition in the wiitei’s observation theie has never been any obliter- 
ation 01 even nan owing in any part of the piocessus sacciformis, not even 
opposite the internal iing wdiere in the noimal descent of the testis occlusion 
IS usually complete at the time of bn th That such occlusion may occur wdule 
the testis is still undescended is conceivable and several such instances have 
been obseived bv fi lends of the wuiter It must, howevei be so rare as not 
to modify the fact that in eveiy case of undescended testis the piesence of 
the associated henna alone justifies opeiation 

In the operative treatment of inguinal henna the “ Bassini ” principle has 
w'on a w^ell-deseived general lecognition At the same time its actual technic 
has undeigone certain modifications Of these, one adcocated bj" the writer 
is designed to strengthen the region of the external abdominal nng — a region 
m which pel haps lecurience is most frequentfi observed In the typical 
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Bassmi operation the suture of the conjoined tendon to the sheKing boidei 
unanalih distorts the latter structure, especially in henna: of large size, 
di awing It upward and inward In fact it is rathei an appioximation of the 
shelving border to the tendon lather than of the tendon to the bordei, espe- 
cially along the inner extremit} of the suture line where, ownng to its tendi- 
nous charactei tlie musculai aich is decidedlj unjiekhng To pieAent this 
distortion as well as to strengthen the region of the external abdominal nng. 
the cviitei advocates the piimaiy suture of the conjoined tendon to the spine 



Fk I — SlTf'c I n\posu'-c of the lorfl throuj;li the. cli\ idcd crcni istcr 

of the puhis With tiie sutuie in place the conca\e ai clung tendon is con- 
^elted into a coin ex one with coin ex angle clo^elj united to the spine the 
innei slioit side lests against the chest of the jiuhis while the longer outer 
hnih IS in close pioxiniit) to the sliehing hoidei to which it is easih sutured 
without tension and without distoition The suture to the spme requires 
.1 siiong sharp]} c lined needle which n jiassed beneath the iieriosteum as 
cIoslIx as possible to the compact bone The external .ibdominal ring is 
fuithei obhteiated b\ the suture— aKo to the ])ubie spme — of its original 
uppei and mnci jnllai so that when the suture n tightened that structure 
lests closeh against the pubic cre-t Theie are thus two stnmg uinielding 
stuictiires the conjoined tendon and the cxteinal oblique ajirfiieuro-i- rem- 

loicing and obliterating the region of the original external alidommal riiv 

_ 

\ new external ring n lormed to the outer suk of the ]mb,c sjimc of suffi- 
cient si/e to jieinut the exit ol tin coid wiih<»ut undue c ointr’ct’on 
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The second modification to which the wiitei has referred is designed to 
lestoie the normal dimensions of the inguinal canal, especially in complete 
hernicC, in which that canal may have been dilated to several times its normal 
size by the moie or less constant piesence of heinial contents This is very 
satisfactoiily affected by an ovei lapping of the divided external oblique 
aponemosis, usually bunging the lower flap supeificial to the upper, leaving 
only sufficient space foi the adequate accommodation of the coid 

The wiitei wishes to emphasize the wisdom of the ligation of the sac 
at a level with the internal iing, just distal to the deep epigastric vessels 
If the neck is of laige size a lunning sutuie maj be used as in the closuie 
of any divided peiitoneuin Ordinarih the neck of the sac nell drawn down, 
IS transfixed and ligated on eithei side Other steps in the opeiation do not 
differ essentially fiom those geneiallj' emplojed and aie full}’^ demonstrated 
111 the accompanying illustiations 

The writei opposed to the use of non-absoi liable mateiial, has used 
clnomic gut sutures for many yeais — the heaviei No “ i ” for the approxi- 
mation of the conjoined tendon to the spine and fine No “o” foi all other 
sutures An eaily expeiience in which silkwoim gut was used is lesponsible 
for this preference In this instance, a tjpical “ Bassini ” foi a reducible 
bubonocele in an adult male, the patient developed and succumbed five weeks 
after operation to a lapid acute geneial miliar) tubeiculosis Although the 
wound gave eveiy indication of having healed piimaiil) examination revealed 
a small puddle of pus aiound each non-absoi bable suture It is quite possible 
that, in the patient’s condition of low vitality, a similar lesult might have 
followed the use of plain oi chromic gut The wiiter is convinced, however, 
that the approximation of the conjoined tendon to the shelving bordei may 
be effected without tension by a pieliminary sutuie of that stiuctuie to the 
pubic spine as already desciibed, and the danger of cutting through of the 
suture line with or without pus theieb) aveited 

Opinions differ as to which factor oi factois the success of the Bassini 
operation is due All seem to agiee that a high ligation of the sac at the level 
of the internal ring is most important Befoi e the introduction of the Bassini 
operation, recurrence, after ligation of the sac at as high a point as possible 
without division of the external oblique aponemosis, was usually a question of 
months even when the operation was followed by piimaiy union 

The approximation of the conjoined tendon to the shelving border is 
considered by many a measure of considerable value The fact that lecui- 
lence frequently appeals near the iiinei extremit) of the scai at a jDoint where 
this approximation m the typical Bassini is least satisfactory and usually 
carried out under considerable tension, seems to justify the conclusion that 
approximation of these structures contributes materially to the strength of 
this part of the abdominal wall In a papei published m the Transactions of 
the Ain Sing Assn for 1923, Seelig seeks to prove by animal expenmenta- 
tion that union between muscle and fascial structuies, even 111 the absence 
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of tension, does not occui and that shoitly after the sutme of the conjoined 
tendon to the shelving boidei the foimei stuictuie lesumes its oiiginal cuived 
position While any tension undei which sutnies aie inseited may account foi 
defective union, it is not generally maintained that, even m the absence of 
tension, a union at all compaiable to that seen in the origin of the internal 
oblique and transveisalis from their lespective poitions of Poupait s ligament 



I'lc 2 — Si u I- II Sep ir itioii of hcrnnl sni, from cord e\ ilh Us neck in conlict ith the deep 

epi( nstric eessels 

IS to be evperted E^cn in so-called jnimai} union opposed sin faces aie 
iiiliniatch iinilcd tbiougb the medium of a ibm laiei of cicatricial tissue and 
siiniiaih in this sutme line it is cuinmonh belicied that the shelving bolder 
and cnnimncd tendon will be fiimK united In a narrow band of cicatncial 
tisMie ol gieatei widtli lu be suic than seen after a jiiimaii union but still 
surikieiith naiiow' to lcsl^t the tcndenck to sepaiate m the wax Seebg 
desciibed d he most imjioitnnt exidence regarding the xalue of this step in 
the opeiation i^ deiixed bx direct obseixation both in cases of recuiience as 
XX ell a" in ea'-C'' tiee Horn lecurience in xxhich the patient's death has occurred 
fiom ^niiK inteixenmg disen'-e Unfortunateix as surgeons are not gcncrallx 
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allowed to operate on those lecuiiences foi which thcv ate held responsible, 
it IS frequently difficult to be ccitain that any special leciuience is not the 
lesult of faulty technic in the jnimary operation Some \ears ago I was 
told by a membei of the staff of a hospital m this ciH to which a consideiable 
numbei of patients with recuirence applied for relief that in a decided 
majoiity of these patients the primary operation had been done in the same 
hospital by internes without piopei siqiervision An error to which the 
inexperienced are exceedingly pi one is to mistake the upper part of the 
cremaster foi the conjoined tendon leading necessaiily to an entire lack of 
a piopei sutuie of that impoitant structuie It is only when the technic 
of the primal V operation has not been defective that observations regarding 
the 1 elation between the conjoined tendon and shehing border can be of 
value and m such cases opeiated on primaiilv In both himself and colleagues, 
the wiitei has found, except at the point of lecurience, so close and firm a 
union of these stiuctuies that sharp dissection nas necessaix to identify and 
prepaie them for lesutuie In the discussion of Seelig s paper Dowd and 
Lyle repoited cases in which the union of these stiuctures was so firm that 
sepal ation was impossilile and Colev has rejioited similar cases in his reciew 
of Hernia in Piogiessive Medicine 1924 

While Seelig does not believe in the appioximation of muscle to aponeu- 
losis, he shaics the general belief that the union of sutured aponeurotic or 
fascial planes is much more satisfactoiv The o^erlappIng of the upper and 
lowei flaps of the external oblique aponeurosis as practised In the writer 
after a careful iemo\al of all lining aieolai tissue not onh lestores the 
noimal dimensions of a dilated canal, but adds mateiiall) to its stiength 
as well 

As an addendum or an alteinatn’c to the sutuie of the conjoined tendon 
to the shehing boidei, ^allous obserxeis have emphasized the value of the 
careful appioximation of the tiansvei sahs fascia This is desirable when 
the edges of the fascia can be identified which is not alwa\s an cas} mattei 
This fascia, howe\ei, is closely united to the deep surface of the conjoined 
tendon and is necessarilv ajipi oximated to the shelving boidei by the suture 
joining these two stiuctuies, leaving in the Aent of union a moie efficient 
fascial ban lei than when the fascial edges aie united alone as well as 
ac'oiding the danger of punctuie of the exleinal iliac vessels with the sheath 
of which A'essels the transveisahs fascia is continuous below 

Anothei measuie evidentlv of gieat value, with which the writei has had 
no experience, is the use of detached long fascial strips in the suture of the 
deeper planes This was ongmallv jjractised b} McArthur, of Chicago in 
the latter eighties when antiseptic suigeiy flourished and infection was com- 
mon jMcArthur tells me that he utilized thieads from the aponeurosis of 
the exteinal oblique, in place of the unceitam catgut to which the infection had 
been ascribed, and with excellent results Gallic much more recently employs 
strips from the fascia lata and where close ajqiroximation is impossible with- 
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out tension, inseiting them m much the same way as a stocking is darned 
This method he especially advocates foi laige vential heini® and leports 
a consideiable numbei of excellent lesults in cases considered inopeiable In 
other suigeons A^diether such a filligree is more seiviceable than the 
use of a detached flap is cjuestionable The wiiter has had excellent lesults 
m lestonng abdominal defects due to extensive fascial sloughing, even when 
of veiy laige size, by the ti ansplantation of fascia lata flaps Andrews, of 
Chicago, tells me that he has utilized similai flaps in the dosuie of large 



Tk ^ — St i^'c III Suture of conjointd tendon to pubic spirit Trul sIkU mt border 

inguinal heinue with satisfactoi} results and the a])]ihcation of one oi moie 
such fla])s would seem to the incxpei icnced more simjde than the “daining ” 
method achocated In Gallie It is not piolialile howecei that am modification 
of the closuie of the heinial oiifice in some foim of fascial sutuie oi 
ti.ins])lant will become a m.ittci of loutine excejit in those cases m which 
appioMination ot tendon oi a])oneurosis is either imiiossible or can be efiected 
onh undei gieat tension In ca^es of this character as well as whcic recui- 
lencc has tollowcd a piesumabh satisfactoi} closinc b\ the Ha^sini method. 
Miinc such pioceduie is uncpiestionabK indicated 

Ihe piescut generation has witnessed almost a complete res ci sal in the 
i|iiestion of the opeiatue 7'tMus the non-opeiati\e treatment of inguinal 
lieinia He foie antiseptic smgen strangulation in which taxis failed to 
iclicnc foiimd the sole indication Duiiiig the relatncli slioit aiitisejitic 
iia .ilinosi e\cM\ ojieiation was prompt!} followed c\en in the ab'-ence of 
inteitioii b\ leuiiieiice Albeit in Vicnn.i loiiecth stated that nimt ease- 
itcuiicd within a \ear and that lecunence was certain although it might he 
delaxed foi a much longer jieriod \t that time the ap])lKati<jn of a suitable 
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truss was usually pieferred to operation With the advent of aseptic sur- 
gery, and especially aftei the publication of the Bassini method, the popularity 
of operation lapidly inci eased, the larger nuinbet of cases being permanently 
cured or lemainmg fiee fiom lecuiience foi jeais To be sure, after the 
wearing of a truss for a jear or two, a henna might occasionally disappeai 
01 at least give no indication of its presence The wnter recalls one instance 
of a good-sized leducible inguinal scrotal henna in a strong roung adult, in 
which a truss was woin foi a year It was then discontinued, and although 
thirty-five years have jiassed by, there has been no indication of a henna 
at any time since the truss rvas discaidcd A sinnlai lesult was obserred 
in a case of a femoial hernia in wdnch aftei an interval of ten rears, a 
hydrocele of the original hernial sac wms excised at wdnch time no com- 
munication wdiatever hetw'een the sac and the jieritoneal cavitv could be 
demonstrated Cases of spontaneous cure aie fiequentl) obseived in con- 
genital hernne of infants in wdnch the usual pre-natal closui e of the processus 
sacciformis does not take place until some time aftei biith For this reason 
the writer believes that opeiation befoie the thud oi fouith }eai is justified 
only in those cases in wdnch the hernia show s no decrease in size Similarly 
in patients of advanced age operation is indicated only wdieie a truss oi some 
form of suspensoiy apparatus fails to keep the henna undei control The 
wnter recalls a rolunnnous reducible inguinal henna in a male of serentr- 
eight which confined the patient to a recumbent position in bed or lounge 
This was so unendurable in a patient otherwise still sti ong and active that the 
alternative of an operation w^as accepted, and although eighteen months after- 
ward lecurrence had taken place it w'as of small size and easil) controlled b} 
a truss The possibility of a hernia inci easing to such a size as to become 
finally uncontrollable, notwnthstanding the w^earing of a truss for many jears, 
is, m the writer’s opinion, sufficient justification foi operation in every 
inguinal hernia in patients othenvise healthy m wdiom the lejiaiatne powder is 
still unimpaired The writei has repeated!) opeiated on patients wdio ha^e 
unintentionally neglected to obseive piopei supei vision m the application 
of a truss, in wdnch, the hernia, as it inci eased in size, had slipped dowm 
behind the truss without the patient’s knowledge At best even a well-fitting 
truss IS a nuisance and lequires constant skilled supervision to maintain its 
effectiveness As patients reach the fifth decade and inguinal regions, 
formerly flat, become convex from adipose accumulation, the difficulty of the 
accurate adaptation of a truss is correspondingly inci eased and frequently a 
source of much annoyance, especially in hot w'eather 

The question of the final result m the operative treatment of inguinal 
hernia is of the greatest interest The writei piesents no statistics Espe- 
cially in adults is it difficult to keep tiustwmrthy lecords, for these jratients 
frequently move and pass from observation The winter has been accosted by 
former patients, on whom the operation w'as done m this city, on the streets 
of cities m the Middle West, and even as far aw^ay as London It is pre- 
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cisely in this mobile element of the population that statistics would be of 
value, for it repi esents those who gam then livelihood by manual labor, while 
piivate patients, much more easil}^ followed, usuall} have some sedentary 
occupation that is less likely to subject the abdominal scar to unusual strain 
Not that vigoious exeicise predisposes to recuirence In fact, the leverse may 
be the case, which is well illustiated m a young, athletic male, in which a 
lecurrence giadually disappeared when the patient began to row regulaily m 
a crew This was thirty years ago and the relief has been complete 

While statistics, based on the results of opeiative tieatment in private 
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Fk 4 — Stipe IV 0\crlippinp of cxtcrnil oblique nponcurosis, uith forniiition of ncu extcnnl nnp to 

outer sulc of pubic spine 

ji.itients aie moie easily compiled, the fact that all eiior m such statistics is 
not excluded, is shown by the following incident The writer was lecenth 
consulted by an adult of fifty in regaid to a lecuncnce after an opeiation 
foi inguinal heinia A heiniotomy had been done originally on both sides by 
a skilled suigeon Both recuiied the lecuircnce being icpaiied In a different 
suigeon and now anothei reciirience had ajipcared On mquir\ as to whether 
the suigeon nho had done the iiiimar} operation had sjioken of ain unusual 
anatomical weaknes*; nhich might account for the unluck\ lecurrence, the 
patient stated that that suigeon had ne^er been informed of the recurrence 
and to the best of his knowledge stdl legaided him as permanent!} cured 
On the othci hand a suigeon ma} be unjustl\ blamed for an alleged recui- 
lencc 1 bus scceial \cars ago the w liter ojicrated on a \oung married w'oman 
during the thud month of hei fiist picgnanc\ for an oblique inguinal hernia 
m which the sac was beginning to piotuule thiough the external ring About 
1 \eai attciwaul a recurrence wa^' saul to ha\e taken jilace .dthough a^ the 
lulient had mo\ed to the weslein part of the State this could not be con- 
fumed In a personal examination The patient howc\er. placed herself again 
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in the writer’s care and pioved, on operation, to have a good-sized femoral 
hernia on the same side, while the original inguinal hernia showed no sign 
of recurrence It is needless to emphasize m accuracies of statistics due to 
difterencies in the age of the patient, the duration and tvpe of the hernia, 
variations m the muscular development of the abdominal wall and other 
factois which influence the stiength of wound repair Perhaps in syphilitics 
the success of a herniotom} is more satisfactorily tested than in healthy adults 
In a case of this character nine years ago, the wnitei used a local ansesthetic in 



Fig 5 — Stage \ Fiml row of sutures m the o\erlappmg of the 'iponeurosis 

an operation for a moderately sized reducible direct inguinal hernia extending 
into the scrotum, in which the w^earmg of a truss had become intolerable 
While primary union w^as secured, the post-opei ative course w^as marked 
from the ninth to the fouiteenth da> by an irregularly high temperature 
accompanied by a sudden enlargement of the liver, which extended like a huge 
sponge, 4 inches below the costal margin and which, as the tempeiature sub- 
sided, as quickly returned to its previous size I am told by the family 
physician that this patient still indulges m occasional alcoholic sprees and 
that each one is attended by a similar disturbance m the size of the liver and 
by an irregular temperature Notwnthstanding this habit, however, and the 
persistence of a markedl} positive Wassermann, no recurrence of the hernia 
has taken place 

Perhaps the best criterion of the value of herniotomy is the verdict of the 
lay public When patients, usually of the laboring class, voluntarily seek 
an operation which means confinement to bed for at least tw'O w'eeks wnth a 
subsequent period of enforced idleness of equal length, it is indeed an mdi- 
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cation that the permanent results are quite satisfactory This has been for 
}ears and continues to be the case with herniotomy, and the popularity of 
the operation is such that even when patients are warned (and each patient 
should be warned) of the possibility of a recurrence, they aie rarely deterred 
from seeking to obtain relief for a condition which, both while at work as 
well as at play, lestrams their energy and range of activity In the writer’s 
experience recurrence, so far as he knows, is a rarity, especially so during the 
past twenty years during which time, as a routine measure m every operation, 
the writei has anchored the conjoined tendon to the pubic spine and has 
restoied, by overlapping the divided aponeurosis, the normal dimensions of the 
inguinal canal 
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A METHOD OF CLOSURE 

By Arthur M Shipley, M D 
OF Baltimore, Md 

Broken-down wounds have ahvaAS been a ven serious mishap in abdom- 
inal surgei}' I have seen a consideiable number of these accidents occur 

in the carious sei vices of the 
University Hospital and in the 
majority of these patients, a 
fatal teimination has been the 
lesult Theiefoie, I hace been 
particularly anxious to devise 
some method wheiebc the out- 
come might not be so disas- 
ti ous Some w hat different 
methods of abdominal closure 
aie used b}^ the different oper- 
atoi s I behec e that tight tc mg 
of the sutuies theiebc pioduc- 
ing a ceitam amount of ne- 
ciosis, IS a factor m a large 
numbei of these broken-down 
incisions jMost of these 
patients, howecei, have had 
some post-opei ative complica- 
tion, eithei ])neumonia, some 
distuibance m the kidney func- 
tion 01 a persistent cough The 
wounds, of couise, aie less apt 
to do well m patients who are 
emaciated or whose lesistance 
before operation has been low- 
eied from any cause In my 
own expel lence, there is hardlv 
anything moie distuibmg than 
to be called to see a patient with 
a bioken-down abdominal inci- 
sion with piotiusion of coils of 
‘ the intestines m the dressings 
The edges of the wound are 
usually necrotic the different layers of the wound aie more oi l ess sealed 
Read before the American Surgical Association, May 4, 1925 
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toq;cthn and lh( e\])osed intestine dull in coloi and often covered by exudate 
j he jjatient usualh has sMiiptoms of intestinal obstruction, as some poition 
of the intestine is pinched between the edges of the w'ound An anaesthetic 
gi\en to such a ]iatient is aKva\s ha7ardous because in the act of going to 
sUej), other eoils of intestine 
arc. <i))t to he jiioti tided and 
the jieiitone.il eaiity become 
still furthei tontainiii.ited If 
one .ittenijits an oidinar\ clos- 
ure of such a wound the 
neeiotie edges interfere with 
union and .i few' da\s aftei 
the second closure the wound 
is a])t to break dow’u again 
In order to oh\iate this diffi- 
iiilt\ the follow'ing jnoeedure 
has been used 

1 he jiatient is e.uiied to 
the o])eiating looiii, the diess- 
nigs eaicfulK i emoted, and 
du jiatient c.uitioned to keep 
.IS <]uiet as jiossihlc Tie is 
uigtd not to eoiigli, and if 
toughing is iieeessaiy not to 
do so without watnmg Ihc 
abdomen aiound the edges of 
the wound is shaved and 
clt.iiiscd \\itli alcohol, ether 
-md iodine 1 he coils of in- 
testine .lie not handled at this 
time ( I'lg 1 ) rile wound is 
tiun dia])td and the abdomi- 
n.tl w ill infiltiatcd with no\o- 
t.mie tor a distance of about 
till t e niches a r o u n d t h e 
wound '1 Ik nitisimes are 
I I' ‘ n gentle piivlicd Iiaek 
'Mtbiii the jieiitoneal caMie 
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marpn p.g 2 ) The wire ,s then introduced through the entire thicl np« 
o tie abdominal wall on the opposite side m the leverse manner using a 
large curved need e These sutuies aie placed at about one-half inch’inter4ls 
and an ordinary bone button is threaded over each end of the ,v« ““d fc 

Wire IS drawn moder- 
atel}^ tight Ity twisting 
a matchstick down on 
the button (Fig 3 ) 
These interrupted 
wire sutures he out- 
side of the layer of 
gauze which thereby 
protects the underly- 
ing intestine from 
eiosion by the wire, 
and prevents coils of 
intestine from pro- 
truding between the 
wire sutures An- 
other longitudinal 
piece of gauze is 
placed down in the 
wound external to the 
wire This strip is 
narrow and is put in 
for drainage as it is 
not hoped to get pri- 
mary union because 
of the neciotic edges 
(P'lg 4 ) The edges 
of the wound are 
then approximated by 
tightening the wire 
After a few da)'s 
when the wound 
edges are healthy and 

+1,,. , . red and granulations 

p esent, the gauze under the wire becomes loose and can be easily removed 

The wires are then furthei tightened in order to closely approximate the pos- 

left In”'" wound ( Fig 5 ) A small pack of gauze IS 

1 onger external to the wiie for drainage By the end of 

}s a gauze can be removed and the wound edges closely approximated, 
w nc 1 union takes place b} gi anulation rather promptlv Five patients 
ave been treated successfully in the Surgical Clinic of the University Hos- 
pital, Baltimore, Md , by the above method 
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Ca‘-i I— man was .i \ount; negro who had been shot through the abdomen 
aI)out an hour before .Khnission He was operated on b\ the Resident He was 
pirliallj drunk and took a liad an.cstfictic An upper right rectus incision was made 
because tlic wound of entrance was in the upper abdomen A number of perforations 


of the “^mall intestine were found and 
cloved In closing the incision, coiitin 
nous plain catgut was used for the peri- 
toneuni and interrupted chromic gut for 
the rectus slit ith Hus suture line was 
vafeginrded 1)\ interrupted silkworm gut 
vutiirts tliiougli the skin, subcutaneous 
tiwuts and anterior sheath of the rectus 
inuvcle 'J lie skin was cloved with silk 
J liiv IS the usual closure in the Surgical 
( lime 01 the Unnersits Hospital The 
pitnnl d(\ eloped pneumonia following 
opti ition and w.is tpi tc ill He coughed 
i great deal uid on the tenth daj after 
opirition complained of pain following 
a eougbing spell When the wound was 
(\ammtd it bid broken down tbiougbout 
Its lengtb, and i number of coils of small 
intfvtiiK weic found in tbe dressings I 
was c tiled to see biin Hie edges of 
tbe wound were necrotic and coecred bj 
exudate Tbe intestines were f.iiily 
titan Tbe ptiitoncuiu w.is somow'bat 
dull and gla/ed 

Under loril iiiestbesia tbe wound 
was closetl be tbe inetbod desenbed 
ibo\e Pitunt mule a good iccoecij 
md lift tbe bospit il at tbe end of four 
wtiks witb i solid ibdommal wall 

Ca*^! II • — Tins patient was a colored 
man between tbe ages ol fifte and si\t\ 
lit bad bid a ecr\ largt irreducible 
vtiotil beinia for tears He came in 
with bis luinia sti.mgul ited and was 
opt I Uid on b\ tbe Resident 1 be berm i 
w IS I \er\ lirgt one and in addition to 
btme vtiaiiguhted was idlurcnt There 
wttt I uunilKi <if coils of suial! intestine 
wliub welt vtruit'ulited and tlitrt was 
I vhdine betnn of the eecum as wtll 
t onvidiriblt difnculte w is tiieountertd 
m in tint ibt ctcuni and tbe tiwues wert 
\fl(i tin mttvtmtv Wile reduced tbe hei 
w'tb viiK 
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ueh handled \ long incision was neccvsarj 
I w IS closed with chromic gut and the skin 
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coilt. of binall intestine were found in the dressings I was called to see him and found the 
edges of the wound heavily infected and covered by exudate The coils of the intestines 
were also covered by exudate and there w.is considerable discharge The wound was closed 
by the method described above and this patient also made an uneventful recovery 

Casi III — This patient was a negro, male, 
who had been shot in the abdomen about an 
hour before admission His wound of entrance 
was in the upper abdomen and a right rectus 
incision was made There was a perforating 
wound of the stomach and considerable hemor- 
rhage from a wound in the mesentery The 
nerforations were sutured and the abdomen 
closed without drainage This patient also 
dcv’cloped pneumonia with a great deal of 
cough On the twelfth day following the oper- 
.itioii, his w'ound broke down with protrusion 
of a number of coils of small intestine The 
same operative procedure vv'as performed under 
local anresthesia and he also made a good 
I ccov'erj 

Casi IV — This patient was operated on 
bj Dr C A Rcif Schneider for acute cholccis- 
titis The gall-bladder was distended and 
acutely inflamed and the head of the pancreas 
was enlarged and indurated Cholccystostomv 
was done The abdominal incision was closed 
around the drams Plain catgut was used in 
the peritoneum, chromic gut m the fascia and 
silkworm gut through the skin subcutaneous 
tissue and fascia The skin was sutured with 
interrupted silk He was having a good con- 
valescence, the drams were all out and the 
abdomen was soft until the fourth day after 
operation when he developed some cough 
which became progiessiveh worse On the 
seventh dav after operation he suffered severe 
p iin m his incision The nurse noticed some 
blood m the dressings and when thev were 
examined there was protrusion of the intestines 
in the incision Doctor Reifschneider saw the 
p itieiit immediately and there was rather more 
than the usual exudate because the wound was 
a drained one Hie intestines, howev'er, were 
clean and glistening A secondary closure was 
done after the manner described above Gauze 
was removed on the twelfth dav One silver 
wire was removed twentv-six dajs after the 
operation and the remaining ones removed one 
month after operation He has been seen from time to time smee the operation and has 
had no further trouble from the incision 

Casl V — This patient was operated on by me He was a wdiite man sixty-two 
years of age, who came in with a diagnosis of pjloric obstruction He had lost a 
great deal of weight from starvation at the time of admission, and at operation an 
extensive carcinoma of the pylorus was found which caused almost complete obstruction 
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Ihc carcinoma had extended along the posterior wall to such an extent that posterior 
gastro-enterostomy could not be done An anterior gastro-enterostomy was done, as 
the anterior wall except at the pylorus was free from cancer After operation, the 
patient developed an obscure chest complication with cough and fever and considerable 
expectoration No definite pneumonia could be made out, but he was quite ill for a 
number of days His abdomen continued soft and he had no pain in the abdomen and 
no \omiting The eleventh day after operation his abdominal wound broke down 
tJiroughout its length and a number of coils of small intestine protruded through the 
incision There was very little infection The edges of the wound, however, were 
necrotic and covered with grajish exudate 

Under local ansesthesia, the described procedure was done He made a good recov- 
crv and left the hospital four weeks later with Ins incision healed This happened only 
a few months ago, .ind he is still living 
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PARTIAL RESECTION OF THE KIDNEY* 

By Edward Starr Judd, MD 
or Rochester Minn 

Rcsdction of the kidney has been only larely performed m recent years 
During the penod of e\olution of renal surgeiy, partial lesection was not 
infrequently advised and earned out Czerny performed the first partial 
resection for a tumor of the lowei pole of the kidney in 1887 Later Kummell 
resected the lower pole of a kidne}' for echinococcus disease Kustei reviewed 
thirty cases in which a partial resection was performed foui for tuberculosis, 
two foi stone, thiee foi hydronephrosis, and five for tumors Eighteen of the 
patients improved, seven did not improve, and five died Apparently the 
results following partial lesection did not find favoi with the surgeons of that 
day as ver)' little further is to be found m the literature concerning the subject 
The mortality m this type of case (16 per cent ) was compaiatively low in the 
early period of renal suigery, nephrectomy was then being performed with a 
mortality of from 25 to 35 pei cent 

We know now that in the presence of a tuberculous process or a neoplasm, 
nephrectomy should be pei foi med whenever possible Under ordinary cir- 
cumstances, if the opposite kidney is functioning normally, resection of the 
diseased area with an attempt to pieserve a small, possibly infected fragment 
of a kidney, is not entirely satisfactory Such an operation entails consider- 
able risk and not infrequently a secondary emeigency operation On the 
other hand, there aie certain cases of localized infection, formation of stone, 
and limited hydronephrosis which would leadily lend themselves to a partial 
resection of the affected kidne}' 

Young lecentl)" reported a case in which he had resected the upper third 
of the right kidney for localized pyonephrosis and stone The kidney had 
been operated on previously and theie weie extensive adhesions A slight 
depression in the body of the kidney suggested duplication, but the pelvis was 
single The patient was cystoscoped some time later, the remnant of the 
kidney was functioning, although apparently reduced Young also cites a 
case repoited by Konig in 1919, in which lesection and suture of the atrophic 
upper pole were pei formed and a stone lemoved 

A few years ago, Hmman made a most impoitant contribution to the 
experimental studies of compensatory hypei trophy, these have since been par- 
tially confirmed experimentally, and our clinical evidence supports his conten- 
tion His experiments show that lenal reseive and compensator}^ hypertrophy 
effect a counter-balance following unilateral nephrectomy, and also that in 
unilateral diseases without nephrectom}, an additional factor which he calls 
renal competition is active in the final readjustment He be lieves that the 

* Read before the American Surgical Association, May 5, 1925 
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unilateral lesion creates an unequal ability to work, one side being healthy 
and active, and the other diseased and less active, and that such activity is 
essential to lenal growth The gradually increasing demands on the kidney 
for woik stimulates the tissue to greater activity and results in renal hyper- 
trophy Hinman also believes that inactivity is just as significant of renal 
atrophy and that a dis- cavities 




EDWARD STARR JUDD 


have a very important beanng m operating in cases of bilateral renal bthiasis 
and hydionephrosis, and especially in pei forming resections It is obvious 
that to lesect a kidney when it is known that the opposite kidney is doing 
practically all of the work will not be advisable The only thing to be gained 
by saving a piece of renal tissue in any case in which the opposite kidne\ 
IS uninjured would be the slight protection which it would offer m case of 



Fig 2 — a Left kidne> with diseased upper segment, b segment resected 

tiauma to the good kidney Undoubtedly in some of the cases in which a 
lesection was performed, there was immediate atrophy of the renal tissue 
saved, because the opposite kidney was enlarged and perfectly capable of 
carrying on all of the woik 

In an occasional case, partial resection may be the only operation permis- 
sible, the diseased portion may be associated with, or be part of, the only 
remaining functioning segment of renal tissue, making it essential to conserve 
as much of the kidnej’^ as possible This was tiue in one case in which the 
right kidney had been lemoved and the left contained a localized pyonephrosis 
and stone The work of Tuffier, thirty-five years ago, justifies such an opera- 
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lion Tiiffier demonstiated that there is a definite regeneiation of tissue in 
the remaining lenal segment if the portion allowed to remain is sound 
Kummell excised a portion of a kidney in two cases for stone and abscess 
formation He cites Tufiier’s work in which it was estimated that a man 
could live with fiom 8o to loo gm of sound renal tissue 

I Pa)tial Resection of a Single Kidney — A woman, aged thirty-two, had had 

attacks of fever, chills, and pyuria for seven years, and recently a dull aching pain 


in the right side associated with 
frcciuuicv of uiination and nausea 
The right kidney was enlarged 
and the urine contained pus 
'] lie X-ray i evealed several 
shadows in the region of the right 
kidney, and a single large shadow' 
in the region of the left Cysto- 
scopic examination disclosed a 
functionlcss right pyonephrosis 
and infection and stone in the left 
kidney, which, how'cver was func- 
tioning normally 

A right nephrectomy was pei- 
forincd and the patient lecovered 
readily from the operation Three 
months latci the left kidney was 
opciatcd on In the upper pole 
was a large abscess which con- 
tained one large and seseral small 
stones Ihc low'd pole W'as in fair 
condition The adicnal W'as adher- 
ent to the abscess area , it w'as dis- 
sected fiec and pushed back The 
aliscess aica coiitainiiig the stones 
W'as then resected Tissue to the 
amount of about two-thirds of a 
normal kidney lemained after the 
lesection The edges of thie por- 
tion weie approximated with a 
continuous ruiiiimg suture Sc\eral 
laige star sutures of catgut w'erc 
also inserted A moderate amount 
of iiniic di allied through the inci- 
sion for a number ot days, but 



Fir 3 — Line of resection of diseased single kidnev 


on the fouiteenth day the wound was clean and solid The patient had no further 
loiuc uc months after operation she became piegnant, and seien months later gave 

noim.i°.nd i ‘^°”tent was 

noiina m l she was in good condition (Figs i, 2, 3 and 4) 

wT'-o me n. T post-operative day the blood urea 

on tirtbiS ti r’ 92 mg, on the ninth day 56 mg and 
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content was normal and remained normal thereafter The only other sign of renal 
disturbance at anj time, in spite of the intervening protracted labor, was a trace of 
albumin This case seems to demonstrate definitely that a part of one kidney is sufficient 
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Fig 4 — Closure of line of resection of kidne> in tuo laj ers 

for normal renal function, even if there is an added hazard, such as maj accom- 
pany pregnancy 

Resection is often indicated in cases of double kidney The position of the 
double kidney does not differ from that of the normal kidney, and its relation 
to normal surrounding structures is similar The double kidney, however, is 
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usually abnoimally elongated It vanes in size, depending on the degiee of 
union of the two segments and the extent of the interrenal area Externally 
there may be no evidence of duplication, although in most cases the division 
of the two segments is indicated by a depiession varying from a small notch 

fn o Kintirl dppn ai nnvp 


to a bi oad deep gi oove 
The capsule may dip 
into the lenal mass 
completely sepal atiiig 
the two segments It is 
necessary, surgically, to 
know the extent of the 
sepal ation and the in- 
tegnty of each segment 
m order to make any 
conservative or partial 
resection, and it is 
necessaiy to remove all 
of the diseased segment 
and leave a normal 
functioning unit In 
cases of extensive in- 
fection of one segment 
the adjacent intei veil- 
ing tissue is generally 
affected The infection 
may not have extended 
to the other segment 
sufficiently to involve 
the pelvis, but on resec- 
tion it may be spread 
by suigical manipula- 
tion and rapidly invade 
the appai ently normal 
tissue If there is 
tubeiciilosis. lesection 
should laiely be con- 
sidered Tubercles and 
giant cells were found 


Vena cava 



Normal ureter 
from lower pole 
of right kidney 


Ureteral 
of upper 


Pig 


ureter opemSt ^ tremendous 


’n the interrenal tissues m . - 

U'baculosis m double k.ciney performed for 

to one segment A tuberculous stnctme Tt, 

'■■etets may cause d.sease t„ both orl *e two 

‘obetculousaud the othe. hyd. ^Xt f™ segment being 


/I /?o 




EDWARD STARR JUDD 


tissue excised fiom the segment which I ptoposecl to save, only to find that 
the tissue contained tubeicles Sometimes a cicatiicial band separates the 
two segments, grossly walling ofif the infected aiea and apparently offering 
an ideal condition for operation Resection in the presence of any extensive 



Fig 6 — Resection of the upper dil-itcd segment of i double kidney w ith n pnrtnl ureterectomy 


infection is likely to result in a stoimy post-operative course, and complete 
nephrectomy may be necessary later 

Opening into one of the cahces or the pelvis may cause a urinary sinus 
This often occurs m cases in which a lesection is done, but the sinuses heal 
promptly and it is likely that as the technical steps in the operative procedures 
are developed, this difficulty will be eliminated 

The segment which lemains must have a sufficient blood supply In 
most cases in which the pelvis is completely divided, the parts have a separate 
blood supply The arteries arise from the aorta and the veins extend to 
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the vena cava The diseased segment, generally the upper may be smaller 
than the lemaining poition and may receive only a small bianch fion 
aorta or from the mam renal aitery, the mam blanch oi which enters the 
laieei segment and furnishes sufficient blood to penult resection Eisendiatli 
studied the blood supply in thirty-five cases of double kidney , m fifteen cases 
one aiteiy supplied both segments, in fifteen theie was an arteiy foi each 
segment, and in five, three arteries supplied both segments 

In operating, the kidney is appi cached thiough a posteiolateial incision, 
Its mobility will depend on the vascular pedicle, the extent of the lesion, and 
amount of peiinephiitic adhesion The vascular connections to the normal 
segment are first examined to make sure that they are adequate The pedicle 
to the lemammg segment is then clamped, cut, and ligated Anomalous 
vessels are not uncommon and must be looked for The kidney should be 
lesected thiough noimal tissue, and a portion of this tissue left attached to 
the segment to be removed in ordei to avoid possible eiior and infection 
Sometimes the diseased segment may be composed merely of a fibrous 
hydronephi otic sac containing little oi no functioning lenal tissue, and the 
dilated sac may be peeled fiom the remaining kidney as though it were a 
simple cyst The renal stump is closed with a double inteiiupted or mattress 
sutuie which dips deeply into the renal tissue Any bleeding, oi any area 
not well approximated, may be conti oiled with a running stitch The area of 
leseclion is then covered by a portion of the fatty capsule stitched loosely ovei 
the line of suture The aiea of lesection may drain foi several days, and a 
drainage tube is used 

If the bifurcation is high, the ureter may be removed just a little above 
the junctuie of the normal ureter Care must be taken not to injuie the 
common ureter oi the one draining the adjoining segment If there is 
uieteial obstiuction in cases of complete duplication, it is geneially at the 
ureterovesical juncture The uietei is dilated and not infrequently infected, 
it should be removed completely 

There were six cases in the present series in which a double kidney was 
resected Four of these cases were reported in an earlier paper by Braasch 
and Scholl Reports of two follow 

Casz ll—U)ctc) f/om One Segment of the Double Ktdncv , Opening ExUaven- 
fo''ty-nine, had had intermittent pain in the right loin for twenty-six 
rears The urine contained much pus X-ray examination of the kidneys, ureters and 
bladder rvas negative Cystoscopic examination revealed two normally placed ureteral 
orifices in the bladder and a third in the posterior urethra A pyelografo the righ 
W.,ey Iron, ,l,o nr.ne was nor,nal. and also an ,n,cc„o„ Zo L ureter onenn'g 

o the urethra, disclosed a double kidney on the right side The lower segment was 

rrr ".r ■ .r :::: Td.=r - 

not functioning ^ upper segment was 

segnleiit was normal ... L^d coilsisl^rls '"“.f ' The lower 

The iigper segment was h.tdronephrotic and .brie."” 
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vascular pedicle to the upper segment was clamped, ligated, and cut The upper half 
of the kidney was removed, the line of incision passing through normal renal tissue 
The slight bleeding which occurred when the kidney wis divided wis controlled by con- 
tinuous and interrupted sutures 1 he wound was dry at the completion of the operation 

The segment remaining was equivalent 
to about two-thirds of a normal kidnev 
The wound was closed wath two soft 
drains, these were removed on the 
eighth day The patient had an un- 
ceentful com alescence One year later, 
he reported that he had had no further 
urinary trouble (Figs 5 and 6 ) 

Case III — Pyuna zvith Occasional 
Atlacks of Chills and Fever Since 
Childhood — A girl, aged eighteen, had 
had frequency for four years, and at 
one time difficulty in aoiding During 
the last ^ear she had aches and pains 
111 the left lumbar area and upper abdo- 
men On examination the right kidnej 
w'as palpable Iht urine contained a 
moderate amount of pus but renal func- 
tional tests w'cre normal Rontgeno- 
grams of the kidne3S, ureters, and 
bladder were negative 

Cjstoscopic and pjelographic ex- 
aminations revealed complete duplication 
of the left pelvis and ureter The 
lower pehis was shghth dilated and 
infected, and the ureter from this seg- 
ment entered the bladder laterally and 
above the orifice from the upper seg- 
ment There was practically no function 
in the lower segment The urine was 
normal from the upper segment which 
was functioning well The right kid- 
ney was normal 

The left kidney was exposed 
thiough a posterolateral incision Ihe 
kidncj delivered well into the wound 
and was found to be duplicated with a 
definite line of demarcation between the 
two segments The upper segment felt 
normal It was of good si/e and had 
a complete blood supplj' The ureter 
was not dilated and was not adherent 
to the ureter of the lower segment The 
lower segment was sac-like When 



Tic 7 — Atrophic lower segment of double kidncj 
With complete duplication of the ureters The ureters 
make two complete spirals one around the other 


filled with fluid during the cystoscopic examination, it was of fair size, but at operation 
vvas found to be atrophic and contracted It received an arterj'' from the aorta The 
renal vein from this segment connected with that from the upper segment The two 
segments were separated by making an incision at the sulcus The vascular pedicle to the 
lower segment was clamped and cut, and the ureter was cut and ligated about I 2 cm below 
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Fig 8 — a Line of incision, b Resection of lower atrophic segment of a double kidney The line 
of suture is co\ered iMth fat and the normal segment so placed in incision as to permit the ureter to be 
straight c Line of closure of resected area of kidney 


of solitary or double kidney, but I wish also to relate my experience in 
resecting horseshoe kidne}s The problems encountered m making a diag- 
nosis in such cases and the plan of operative procedure are quite different 
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from that in the ordinary cases of renal disease The numerous and anoma- 
lous vessels, and the fixation and location of the renal mass make an anatomic 
recognition of horseshoe kidney necessary in order to carry out successfully 
any surgical proceduie The blood-vessels and the pehes m horseshoe kid- 
neys he anteiiorh In some cases theie may be a single arteiy from the 
aorta which divides and supplies both renal masses Accessibility for surgical 
intervention in a hoi seshoc kidney varies in\ ersely with the degree of fusion 
In most cases these kidneys mccup\ a position median and caudal to normal 
kidnevs TJie moie complete the fusion, the lower the position Often it 
IS best to appioach the horseshoe kidney through an anteiioi incision 

I have performed lesection in nine cases of horseshoe kldne^ The imme- 
diate iisk of the procedure, if the infection is lathei extensue, is fairly high 
In one case tuberculosis was present, but it seemed to he confined to one 
segment only In this case, the wound drained freely for seceral months 
and then healed permanenth The last report gave no evidence of a recur- 
rence of the tubeiculosis 

Case IV — Hoiscsitoc Kidiic\ — A man aged tlnrt\-fi\c liad had a traumatic rupture 
of the right kidne\ repaired in December 1916 Since then lie had had repeated attacks 
of pain in the right lumbar region and somctm.es severe colic He weighed 146 pounds 
The sastolic blood-pressure was 90 and the diastolic 65 The specific graaitj of the 
urine was 1020, there was acid reaction albumin 2 pus 4 and i erithrocjte Hemo- 
globin w'as 55 per cent, and the leucoc\tcs numbered 6200 The Wassermann reaction 
W'as negatuc the phenolsulphoncphthaltm return was 50 per cent in two hours 
Rontgenograms of the kidneis ureters and bladder disclosed a large stone in the right 
kidney A diagnosis of right calcareous pjoncphrosis was made Ma> 28 1919, the 
W'ound W'as opened and white mucus discharged 

A right subscapular nephrcctomj was performed June 6 1919 A posterolateral 
incision was made Right pyonephrosis was found with chronic nephritis The kidney 
remoaed, w’as small and atropliied w’eighiiig 68 gm There was considerable scar tissue 
about It and it contained a pjoncphrotic sic 3 cm in diameter The kidney w’as 
stripped out from its capsule No stones could be felt in the peKis of the kidnej or in 
the ureter, and there w’as too much infection to warrant exploring the peritoneum 
at this time 

The patient returned Apiil 7, 1921 because during the last vear he had had several 
attacks of pain in the left renal area w’lth fever He weighed 153 pounds The svstolic 
blood-pressure was 108, and the diastolic 68 Unnalvsis revealed a specific gravitv of 
1016, acidity, albumin 3, pus 4 and i crythroevte Hemoglobin was 80 per cent, and 
the leucoevtes numbered 7800 The phenolsulphonephthalem return was 45 per cent in two 
hours Rontgenograms of the kidnevs ureters and bladder showed a large shadow 
over the right renal area A cj stogram revealed pus 4 on the right side A lead catheter 
was passed up to a stone, 4 bj 4 cm , at the ureteropelv ic juncture The ureter was 
dilated 4, and acting as a diverticulum The patient was advised to have a 
right ureterectomy 

April 13, 1921, a right rectus incision was made, and a partial nephrectomj and 
ureterectomy performed An iodoform gauze pack and two drainage tubes were inserted 
The lower end of the right ureter was exposed and divided, and ligated with chromic 
catgut Dissection was earned up to a pocket apparently a horseshoe kidnev', containing 
a stone The right part had been removed previouslj The stone was apparently m the 
pelvis of the kidney A piece of renal tissue about 5 bv 3 75 cm , was remov'ed from 
the lower pole of the right kidney which extended across to the spine The patient 
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returned Jul) 19 . 1923 , because of a r.gl.t ra 'iw'tou Tbe 

no urn.0 Tbe^^cnoLuIpboncpht.^^^ , ,„r, pus . 

was caplorcd, curetted, and packed wrtl. gauae In January, 1934. « 

luur, Vide, Above Bladdci and Ddatahou Above Si,tditic—A woman aged thirty- 
” earne r tt dune August .4. .9.. For srw or seven years she had W pa. an 
soreness through the right side of the abdomen Four years before she had had an 
attack of severe pain in the right flank, which radiated anteriorly to the bladder lasted 
about two hours and was associated with a constant desire to urinate No blood or 
stone was passed Four weeks before coming to the clinic there had been a similar attack 
Se\erai physicians had diagnosed the symptoms as gall-stones 

At examination the patient weighed 125 pounds, urinalysis levealed a speci ic gravity 
of I 017. an acid reaction, albumin i, but no pus Rontgenograms of the kidneys, ureters 
and bladder were negative A cystogram and pyelogram revealed duplication of the 
meatus on the right side, about i 25 cm from the other , also a duplication of the ureter 
and pelvis on the right side, and a stricture of the inner ureter ;ust above the bladder with 
marked dilatation of the ureter above the stricture Clear urine was coming from each 
meatus The left kidnev was normal An exploratori operation, performed August 28, 
disclosed the double ureter on the right side, stricture of the mnei ureter at the bladder 
wall, and dilatation above, the size of the small intestine The ureters ran separately 
to a point about 15 cm from the bladder where they approximated and ran m the 
same sheath for a distance of several centimetres, separating again above, and entering 
the separate pelves very close to one another, the diseased ureter entering behind and the 
sound one m front Each half of the kidney had its own blood-vessels The diseased 
ureter was the upper one , the upper artery and vein were tied On sectioning the kidney 
m the central point of the apparent separation, there was no bleeding The upper uieter 

was injected with methyl blue When cut across, the side injected was not opened, 

the section being made about the middle of the kidney A long anterior oblique incision 
was made and the upper and lower muscle split The lower part of the ureter was 

tied and turned m like an appendix, about 3 13 cm from the bladder, at a point where 

the sound ureter which lay a little below to the outer side was so closely adherent as to 
make it dangerous to separate it The sound ureter went into the lower pole on the 
anterior side, and the unsound ureter posterior to the upper half The patient made an 
uneventful recovery and left the hospital on the twelfth day after operation One year 
later she reported that she was perfectly well 

Casf Yl— Double Uidci and Pchis of Both KiAncys zwtJi Stones— A man, aged 
fortv-fne, came to the clinic October 9, 1911 Seven years before, he had had hiem’atuna 
and passed a large stone, and since then there had been pus m the urine Two years later 
he had had ^severe dulls at intervals of several months, followed by high fever from 
104 to IDS During the last three years there had been intermittent pain m the left 
upper abdomen and around the left lumbar region, with tenderness over the left kidney 
The knee-jerks disappeared Urinalysis revealed a specific gravity of loi^ an acid 
reaction, a faint trace of albumin, an occasional red blood cell, and pus Rontgenogi ams 

pel,,. ,,a. cloudy, .ud.cat.ug consTd^able^tZcdon TT .IT 

between the tw^o halves of the kidney ^ ^ distinct division 

resected through a polttbl^que^masion"'^ The pehS ^,rthe'^To ' ^"1 ^iT 

-^ected and contained a stone and about an ounce of infected 'ZtlZt 
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half of the kidney was soft and about half the size of the upper The ureter was large 
and inside the pelvis it contained a papilloma The sound ureter ran posterior to the 
diseased one, and entered the bladder below The sound ureter passed behind and to 
the outside of the diseased one at the brim of the pelvis Jhe blood-vessels of the lower 
half were distinct from those of the upper The line of demarcation between the 
diseased and sound ureters was uell outlined Catgut was used to tie the ureter and 
to suture the kidney One cigarette dram was inserted 

The patient was examined again April 2, 1912, when he complained of severe pain 
ovei the left kidney A cystogram revealed a double ureter and pelvis on the right 
side Function was good on the right side, but onlj fair on the left The remainder of 
the left kidnej w'as removed April 4 It contained a chronic infarct and w'as hydro- 
nephrotic The patient was seen several times afterw'ard, and the urine always contained 
pus He died January 31, 1924, from renal insufficiency 

Case VII — Bilatcial Duplication of Uictcrs and Pelves — A woman, aged fortj- 
cne, came to the clinic klay 30, 1918 Her appendix and right ovary had been removed 
fifteen years before Two and one-hah jears before, she had had acute nephritis and 
bloody urine for eight w'ceks During the last 3 car she had had several attacks 
of fev'er, pain in the left renal area, and much pus in the urine One month before, 
there had been a severe attack of pain radiating to the bladder 

The patient weighed 146 pounds The s>stohc blood-pressure was 160, and the 
diastolic 100 Urinalysis revealed a specific gravity of i 012, an acid reaction, albumin 2, 
pus 2, and red blood cell i Hamioglobm vv as 69 per cent , and the leucocj tes numbered 
5000 The phenolsulphonephthalem return was 60 per cent m two hours The 
Wassermann reaction was negative Rontgenograms of the kidnejs, ureters, and bladder 
showed multiple shadows in the left renal area A cjstogram and pj'elogram disclosed 
bilateral duplication of the ureters and pelves, multiple stones in the lower pelvis of the 
left kidney The differential phenolsulphonephthalem return was 10 per cent from the 
left upper pelvis, and onlj a trace from the lower The return from the bladder 
was 35 per cent 

A partial left nephrectomj was performed through a posterolateral incision Julj 9, 
1918 Four rubber tissue drains were inserted The left kidney contained two peh'es, 
the lower half consisted of a lij’dronephrotic sac, about 12 cm in diameter, with stones 
It would, however, seem that the hvdroncphrosis was caused by a kinking blood-vessel 
rather than by a stone Ihe large sac containing stones was dissected out and the lower 
portion of the kidney, all of which was diseased, was amputated, the upper two-fifths 
with small pelvis and ureter being preserv'ed The cut surface was closed with catgut 
The patient continued to have fever and local infection A cjstogram, taken August 
3, showed that the remaining portion of the kidney, possibly equal to one-third of a 
normal kidney, was still functioning August 15, the remainder of the left kidnej was 
removed by a subcapsular nephrectomy Julj ii, 1923, word was receiv'ed that the 
patient was perfectly well 

Case VIII — Double Kidney with Blanched Slone in the Loivei Pelvis — A man, aged 
twenty-seven, came to the clinic March 10, 1920 Appendectomj had been performed the 
year before At the age of twelve the patient had begun to have attacks of pain in the 
light side and back about twice a week, but never sev^ere enough for a hypodermic 
For the last three years there had been almost constant soreness on the right side with 
repeated attacks of acute pain During the last jear a hot water bag had been applied 
every night for relief The appendectomy did not afford relief There were no 
urinary symptoms 

The patient weighed iii pounds The sj'stohc blood-pressure was 120, and the 
diastolic 66 Urinaljsis revealed a specific gravity of 1023, an acid reaction albumin 0, 
pus I, and red blood cells 2 Hsemoglobin was 70 per cent , and the leucocytes numbered 
10,600 The phenolsulphonephthalem return was 65 per cent m two hours Rontgeno- 
grams of the kidneys, ureters, and bladder showed a shadow ov'er the right renal area 
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A cystogram revealed turbid urine from the right meatus A differential functional 
test proved that the renal function was normal on both sides The first pyelograra 
showed a small highly situated pelvis suggestive of duplication The X-ray shadow 
was below the pelvis The second pyelogram showed complete duplication of the pelvis 
with the shadow obscured by the lower pelvis which was otherwise normal The diag- 
nosis was branched stone in the lower pelvis of a double kidney 

Right heminephrectomy was performed March 23 Exploration revealed two pelves 
and two ureters, the ureters joined about i 88 cm below the two pelves The lower 
third of the kidney contained a branched stone and a number of small stones, also small 
separated cortical abscesses containing stones The lower ureter had been closed by a 
stricture at the juncture of the two ureters It was hgated close to the juncture of the 
upper ureter The lower third of the kidnej’’ was dissected out completely and removed 
in the groove which formed a distinct division betw'cen the upper tw^o-thirds and the 
lower third The remainder of the kidney W'as stitched over and covered by a fatty 
fascial flap The patient made an uneventful recovery except for a persisting sinus 
W'hich discharged serous material A cystogram April 15 revealed clear spurts of urine 
coming from the right meatus A icport October rr, 1923, stated that the patient was 
perfectly w’ell The sinus remained open for one and one-half years, and then 
closed permanently 


CONCLUSIONS 

1 It js entirely feasible to perform resection even in cases of solitary 
kidney, and it should be done whenever a more complete removal of the 
infection can be accomplished 

2 Resection of double kidne}'- is practical, piovided the disease is defi- 
nitely confined to one segment Just as in cases of solitary kidney the 
lesection can undoubtedly be made whether the kidney is double or single 

3 For the present, one should be contented with nephrectomy in most 
cases of tubei culosis Even in what appears to be very eai ly cases, the infec- 
tion usually involves more of the lenal tissue than can be demonstrated except 
by microscopic examination 

4 Before resecting renal tissue, we must take into consideration the 
amount of renal hypei trophy and atrophy, so that we may save a segment of 
the kidney that will be of some service to the patient 
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By CiiarivEs H Maio, MD 
OF RociiJSTrn, Minn 

Exstrophy of the bladder js a serious, uncomfortable and dangerous 
affection It is as well most disagreeable for those who are necessarily 
associated with the sufferer The mortality from such anomalies has been 
stated to be 50 per cent within the first ten \ears of life, onl} one of seventy 
patients reaches the age of sevent}' Many have associated defects which 
add to the seriousness of the condition 

The Rontgen-rav indicates that in most of these cases of exstroph} 
spina bifida occulta co-exists , it mav, in fact, be responsible for the exstrophy 
In females the uterus is quite often bifid, or even completel)" double with a 
double vagina Piegnancx and noimal childbirth have been rarely reported 
in such conditions One patient with a bifid uterus operated on at the clinic 
twelve years ago by the method described, married three years ago and gave 
biith to twins during the last }ear 

Transplantation of the ureters has been performed in sixty of ninety-four 
cases of exstrophy In one case a dead kidney on one side, from total obstruc- 
tion of the ureter, made hut one ureteral transplant possible into the recto- 
sigmoid This patient, operated on seven years ago has continued in 
good health 

The constant rubbing of the exposed mucous membrane of the bladder 
against clothing and absorbent diessmgs may incite it to malignant change I 
have seen four cases of carcinoma of this aiea, three of the patients are 
now dead 

With experience in sexeral methods of operation for the relief of these 
distressing conditions, I am opposed to anv method* of developing a new 
bladder sac by using the mucous membiane skin flaps, or skin grafting No 
neivous 01 automatic control of the outlet can be established, and the more 
completel)" the bladder is developed the more dangerous is the condition of the 
patient Neither do I recommend anx form of closed intestinal pouch as an 
artificial bladder, since it is as susceptible to sepsis, has no automatic control, 
and hence leads as surely to chronic pyelonephi itis The Coffey technic is 
better than that described by the Russian and Polish surgeons xvho surround 
the ureter xvith the whole thickness of the boxvel and thus prex'ent the x'alve 
action secured by the Coffe}^ procedure 

A fexv changes in the technic haxe been dex^eloped xvhich reliex'e some of 
the possible tempoiaiy complications of the operation The operations I have 
perfoimed hax^e been intrapentoneal Judd has peifoimed the operation 
extiapeiitoneally b} exiDOsing and dixuding the ureter extraperitoneall}", open- 

* Read before the American Surgical Association, Max 6, 1925 
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ing the peritoneum, drawing out a loop of sigmoid for the anastomosis, after 
which It IS replaced and fixed within the peritoneum, the uretei remaining 
behind the peritoneum until it pierces the wall of the bowel 

The mtraperitoneal opeiation should be performed on the right ureter 
first, as the sigmoid is more difficult to handle on the right side after being 
fixed by an anastomosis on the left side The incisions aie oblique abdominal 
The ureter can be seen attached to the back wall of the pelvic peiitoneum 
Its situation can be determined by the wave of peristalsis in it when the point 
of a foiceps is drawn across its covering layer of peritoneum. The perito- 
neum IS opened and the meter sepaiated down to a point from 2 5 to 4 cm 
above the bladder The uretei is divided and held m forceps and the lower 
end hgated The peritoneum is then closed by sutuie, just leaving the ureter 
loose as it passes thiough the opening in it A needle with No 2 chromic 
catgut IS now passed o 6 cm up the lumen of the obliquely cut end of the 
ureter, out through its wall, and then passed in again o 3 cm further on It 
is then cairied down the lumen of the ureter again and out at the open end 
Two knots aie tied and the short end of catgut 6 25 cm long, is not cut but 
is passed into the lumen upwaids its full length This is a most impoitant 
recent development m technic The long end is left hanging for future use 
The liowel is now cut longitudinally, in line with, or down, the centre of a 
longitudinal muscle band 3 75 cm long This cut does not open the mucous 
membrane The sharp edge of the knife is pushed against each side of the 
cut muscle and peritoneum, separating the cut edges o 90 cm With a sharp 
small pointed knife a puncture of the same size as the ureter is made in the 
mucous membrane at the lower end of the incision in the bowel The outer 
flap of the incised bowel is tiimmed at the upper end to just the depth of its 
dissection in older to make room for the ureter to he m the trough against 
the mucous membrane without being pinched at this point The ureter is 
stiipped and loosened foi 6 25 cm It may become kinked and fail to deliver 
urine foi two 01 three days through a half paralyzed lower end of ureter 
The curved needle with the thread of chiomic gut that was left hanging 
fiom the lumen of the ureter is now passed into the lumen of bowel by way 
of the puncture desciibed and out thiough the bowel wall i 5 cm below the 
opening , the tin ead drawn tight draws the ui etei into the bowel 

A needle bite is now taken in the wall of the bowel and the thread tied to 
fix the end of uretei within the liowel at this point In sutuiing the dissected 
flaps, every other stitch catches the outer tissue of the ureter to fix it The 
peiitoneum is now closed over the uietei by mteriupted sutures A running 
suture IS employed to cover these sutures as well as the fixing sutuie which 
holds the end of the ureter m place 

With slight modifications this is the Coffey plan of anastomosis It per- 
mits of flee compression of the uretei by pressure of contents of the bowel 
against the mucous membiane, closing the luetei without intei fenng with the 
uieteial peristalsis This method, I believe, is better than folding the whole 
thickness of the bowel around the uietei, because the stiff tube prevents the 
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pressuie of the solid oi fluid contents of the bowel fiom acting as a valve to 
allow egress of uiine without entry of bowel contents into the ureter In 
neaily all cases urine is absorbed by the bowel for a few days, as it is like 
a Miiipby diip of salt water Tbeie is almost no absoiption from the second 
ureteral tiansplant after the ten or twelve days necessaiy to establish the 
first tolerance With only half the mine m the bowel at fiist, theie is less 
tiouble than if both ureters are transplanted the same day The urine, by 
following the short end of thread lying m the uretei, can always leak into 
the bowel legaidless of slight kinks in the meter which might otherwise be 
obstructive Nearly all cases show some evidence of pyelitis, which soon dis- 
appears Children under foui should not be operated on as they must be 
old enough to attend to then own clothing and toilet Within a short period, 
the mine should be retained dining the da} fiom two to four hours, during 
the night it is usually retained for eight hours 

The mucosa of the bladder with meteial stumps is removed about one or 
two weeks aftei the second meter is transplanted 

The mortality is veiy low for the ajiparent seiioiisness of the opeiative 
piocedure, being but 13 33 per cent in the sixty patients operated on Oper- 
ation IS justified by the lelief which follows it The condition is rare, occur- 
ring in only one in 50,000 births, but in spite of its rarity, the rate indicates 
that a numbei are bom every year who will lequire relief 


474 



IMPLANTATION OF AN OVARY^ 
By William L Estes, M D 

OF Bethlehem, Pa 


Physiologists and clinicians are able now to differentiate two qualities 
in ovarian function, namely, (a) the genetic and {h) the puiely hormone 
quality The Graffian follicles found especially in the supeificial or cortical 
areas of the ovary cany the genetic functions, and the interstitial cells in the 
stroma of the mid-gland region possess the hormone qualities 

Mensti nation and many of the physiologic phenomena of ovulation will 


Fig I — This is to show the blood supply of the ovary The small 
vessel which runs along within the folds of the ovarian ligament is 
indicated This should be preserved 


continue if a part of 
an ovary be preseived 
in its pioper position, 
or if only a part of an 
ovaiy can be saved 
and it be implanted 
01 tiansplanted within 
the blood and lymph 
ciicuit of the abdomi- 
nal cavity This is well 
known and well estab- 
lished It is not yet 
fully determined that 
all the hormone func- 
tions will be preserved 
if the implanted ovaiian fragment be a meie slice of the superficial part 
of one ovary 

It IS very sure that when the oviducts are entirely lost oi firmly closed that 
steiihty will result even if ovulation and mensti uation should continue 

Also many and various nervous phenomena are apt to develop m sterile 
women whose Fallopian tubes are permanently closed and there is no possible 
way foi the ova to reach the inside of the iiteius 

In short, the conditions foi the normal functioning of the generative 
organs and ovulating cycle with all the physiologic phenomena this implies, 
requiie more than Giaffian follicles, their matuiation, rupture and the result- 
ing corpoia lutea For full and complete function, the interstitial cells of the 
ovaiy must also be preserved so that they may function, and as was said the 
ova should have a dischaige avenue into the uterus and there exercise their 
usual stimulus for involution, etc 

There lemams still the question whethei the most disagreeable nervous 
phenomena, and the sometimes tremendous psychic 'stoi ms which follow the 
complete lemov al of all of both ovaries in young women are due to the loss 

* Read before the American Surgical Association, May 6, 1925 
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of the genetic functions, the loss of the hormone function, or to the loss of 
both of these functions of the ovary As the thyroid and o\arian physiologic 
interrelationship is so close, one might easily reason that the loss of the 
ovarian hormone might ha^ e a ver} far-reaching effect The psychic effect of 
the complete and irretrievable loss of the generative functions is always bad 
The preservation of as much as possible of ovarian stroma is, therefore, the 



duty of ever) surgeon who must 
operate on the internal genera- 
tive apparatus of a young 
woman 

Furthermore cases in ^\hlch 
the ociducts are completel} and 
hopelessl) destroyed s h o u 1 d, 
when it IS possible, have some 
acenue made or the o\ar) be so 
placed, that ripe o\a mav find an 
entrance into the uterine cavit\ 

Conditions possible for ferti- 
hration and pregnancy mav be 
brought about, if functioning 
ovarian stroma be implanted 


Tic 2 — This shows the manner in which the tube 
should be cxsected The artist has not represented the 
technic quite right The incision for the cxscction of the 
tube from the uterine horn should go much deeper that is 
to sa> to the mucous lining of the uterus This produces 
somewhat of a crater-liKe depression into which the o\ar> 
should be fitted 


upon the mucous lining of the 
uterus directly o\ei the inner 
ojjemng of one or both hallopian 
tubes in the horns of the uterus 


This IS what is accomplished In the method of implanting ovaries, I wish again 
to describe and to recommend after twent} }ears of e\])erience in the use 


of the method 


In regard to pregnancies I make no extravagant assertion or claim 
Pregnancy may and has occurred after the operation but m the majority of 
the cases it has not occurred If, howe\er, it should m fort} -six cases occur 
five times, the method being unobjectionable as compared with other opera- 
tions for retaining a part of the ovary, it is certainly worth continued use in 
the conditions for which such conservatne attempts are indicated 

Conditions foi li^JitcJi the Opciatwn is Adapted — In women between 
fifteen and fort} years of age, who for any reason have had complete irreme- 
diable stenosis or destruction of the Fallojiian tubes, the operation is indicated 
This IS not meant for cases where there is simple constriction at one place 
from twisting, flexions or adhesions These may be remedied without 
removal of the tubes The operation is indicated and may be emplo}ed in 
cases where most of the tube is stenosed and so diseased it would not be 
safe to retain it, that is to say, in all sorts of obliterative salpingitis It is 
recommended in cases of gonorrhoeal or tuberculous salpingitis, when the 
tubes are hopelessly diseased, but the ovaries are not wholly affected, in the 
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vai30iis inflammatoiy conditions, except sti eptococcus haih'iolyticus, which 
may invade the pelves of women, and by continuity oi contiguity destroy 

the tubes 

The necessity in these implantations is, that the whole of both o\aiies 
shall not be diseased and 

that the utei us shall be m "X - , 

such condition it may be 
left m place It is desn- 
able and best to letain as 
much of the o v a i i a n 
stioma as the disease and 
condition make possilile 
Even a small poition of 
the ovaiy saved will sene 
ioi the continuation of 
mensti nation, however I 
have implanted an ovaiy 

in the stump left aftei Fig 3 a —This illustration is not correct The lower and free 

o ciiKfntul liiTcforAotnmi, border of the Ovary should be excised, not the upper border which IS 
a SllOCOiai ntsiereciomv attached to and covered by the broad ligament Also the excision 

wall fprt <;iirrp«;<; and ftotn the uterine horn should have an oval depression and the excised 
wjiii pci icLL 'lucccso, ciiiu surface of the ovary should have an answering projecting oval surface 

though of couise men- '"‘o the cavity m the horn 

struation did not lecur, the phenomena of ovulation did go on regularly 
Technic of the Opciatwn — In cases m which the necessaiy slight manipu- 
lations are not apt to prove dangei ous on account of a possible 1 upture of an 
abscess into the peiitoneal cavity, after caiefully bathing and disinfecting the 

vulva and vagina, the 
uterus is cuietted, 
swabbed out with 
tincture of 10dm, and 
packed with iodoform 
gauze The abdomen 
IS then opened, after 
carefully pi otecting 
the genei al abdominal 
cavity with warm, 
moist towels, while 
the woman is in the 
T 1 edelenbiirg p o s 1- 

Fir 3b —These txvo rough schematic figures gi\e a better idea of the tlOll, the adheSlOUS 

excision of a tube and the fitted-in implants of the ovary , , ,, 

aie broken up, the 

tubes carefully Iibeiated and all pus and detritus sponged out, and the pelvis 
dned and packed with moist towels The tubes are completely exsected 
fiom the horns of the uterus by rather a fiee o\al incision which i caches 
finite to the attachment of the round ligaments on the sides of the uterus, 
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and to the mucous membiane of the uterus within, immediately over the 
opening of the Fallopian tube, this opening may be slightly enlarged by a 
dilator As a rule, m pus cases, the broad ligaments aie so thickened and 
softened and are so adherent to the tubes, that a mass hgatuie is passed 
around the outer folds of the broad ligament, outside the tube, and the 
ovarian vessels tied off Aftei this, all the involved uppei part of the broad 
ligament is removed with the tube, including the uterine insertion Fre- 
quently It IS necessaiy to cut thiough the uteiine attachment of the lound 



Fig 4 — This shows the rmnncr in which the side which for 'in> rcison will not be impHntcd is 

ipproached nnd e\sectcd 

ligament, in ordei to get iid of all infected tissues Both tubes are treated 
in like mannei When only one o\ary may be implanted, after exsecting both 
tubes, the stump of the broad ligament on the side opposite the retained 
ovarv IS hist sutuied to the horn of the uteius then the implant is fixed 
and pi Opel ly covered 

The ovaiies will ha^e been liberated in the separation of the tubes and 
the evacuation of the aliscess cavities If not fully liberated they should now 
be freed and carefully examined Then all the degenerated part of the 
ovaries should be exsected by cutting awa^ if possible the lower unattached 
part of the organs The ovarian ligament should be pieserved, if practicable 
with its small arteiy and the attachments to the bioad ligaments also, if it 
can be done without leaving bad tissue behind This is not essential, however, 
as completely exsected portions of the ovaiian stroma ina}’’ be implanted 
The poition of the o\aiian stioina which is left is cut in such a pattern that it 
will fit into the o-val concavit} left in the hoi ns of the uterus when the 
tubes are exsected These poitions of ovaiy should be successively drawn 
over, placed' with then law surface fitting into the oval concavities in the 
horns of the uterus, and fastened in place in the uterine walls by running 
sutures of No l chromicized catgut all around their edges The stumps 
of the round ligaments and broad ligaments are then brought into apposition 
with the sides of the uterus in such a way that the implanted segment of 
ovar}'^ IS entirel)'^ covered by the seious membrane of these ligaments This 
serves the double purpose of steadying and fixing the uterus m position and 
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protects the grafts from possible adhesions to the intestines or omentum 
When drainage is necessary, and it fieqiiently is in these cases, it is made 
through Douglas’ cul-de-sac into the vagina by an iodoform gauze stiip 
packed into the ragged cavity so frequentl}'- left in the pelvis, oi by a cigaiette 
dram, or by tubes, and the ends passed through the small puncture into the 
vagina This packing or dram may be lemoved in fiom five to six days 

as a rule 

Mauclane, writing sometime ago in Ai chives Gciieiale<; de Clmnrgie, on 
the subject of ovarian 
grafts, lecommended 
anastomosing the ovaiian 
vessel with some others, 
piefeiably the epigastiic, 
m doing o^aiian graft 
1 n g H e t h 1 n k s a n 
assuied blood supply is 
most necessary for suc- 
cess in these opeiations /• 

Undoubtedly he is right 
m one sense, for the 
giafts would surely 
atiophy and become use- 
less without a piopei 



blood supply In my 
method, the blood supply 
from the uterine vessels 


Fig s — This shows how the stump of the broad ligament on the 
side not implanted is tied off and brought by sutures to the sutured 
horn of the uterus and made to cover over the wound and to steady 
this side of the uterus 


to the ovary is never, or rarely, cut off completely But even if it is, the 
ovarian graft fitting directly into the walls of the very vascular uterus, soon 
will establish a blood supply which is quite adequate foi even this organ, 
though it must have a rich supply of blood 

Results of the Opeiation — More than a hundred ovarian implantations 
after this method have been done m the clinic at St Luke’s Hospital I 
myself investigated fifty of the cases done by myself over eight years ago 
My son. Dr W L Estes, Ji , recently investigated ninety-three cases, includ- 
ing my personal cases and those done by Dr W P Walker and himself In 
this list of ninety-three cases, two deaths are recorded following the operation, 
fiom geneial septic peritonitis, the lesult of extensions of aheady far- 
advanced septic inflammations in the pelvis It is not recorded whether these 
fatal cases had a sti eptococcal infection oi not It is, howevei, my opinion 
that the implantation should not be done in cases of streptococcal infection 
111 only forty-five cases could we obtain complete and accurate infor- 
mation concerning the result of the operation 

Of the foity-five cases, twenty-two women had been pregnant before the 
opeiation, twenty-thiee had nevei been pregnant 
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Ptegmiicy — After the opeiation foui of oui cases became pregnant, two 
went to full teim and bore noimal healthy chilchen, two cases aborted at 
about three months’ pregnancy Di Thomas C Zubck, of Easton, Pa , m a 
personal communication, informed me that a woman about thiity-thiee yeais 
of age who had never been jjiegnant, upon whom he did an ovaiian implan- 
tation aftei my method, on account of comjilete stenosis of both tubes fiom 
a gonoirhoeal infection, became pregnant, and bore a healthy child at full 

term This makes five preg- 
nancies m fort\-si\ cases, or 
10 8 per cent 

Mcn<!ti uaiioit — O n 1 v 
four patients out of forty- 
five failed to menstiuate 
after the opeiation These 
cases weie 23. 28, 32 and 37 
yeais old, lespectivelv The 
23-veai -old patient had 
aheady had two opeiations 
done on hei pelvic organs 
One tube and ovary had been 
1 emoA ed The remaining tube 
had a gonoiihneal infection 
and the ovarian stroma uas 
almost entirelv destroyed b\ 
c}stic degeneration All the 
pehic contents weie matted 
togethei by dense adhesions, 
only a ven small poition of 
ovaiian stioma could be re- 
tained and implanted This 
woman already neuiotic and 
h}steiical, nevei menstiuated 
aftei the opeiation, she con- 
tinued very nervous and ailing, though she escaped the “ hot flashes ” and other 
vaso-motor distuibances which follow suddenly arrested oMilation No veiv 
definite infoimation except that she did not menstiuate aftei the operation 
was obtained fiom the 28-yeai-old patient 

In her case, too, only a veiv small poition of one ovai}' could be letamed 
for the implantation 

The 32-year-old patient was opeiated upon foi a very severe tuberculous 
salpingitis The peiitoneal coat of the ovaries was so extensively involved 
that only a small portion of one of the ovaries could be letained No neivous 
or circulatory disturbances followed the opeiation and the patient regained 
hei health completely 

The 3,7-yeai-old patient had a veiv bad gonorihoeal salpingitis with general 
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Fig 6 — This shous the ovarian frncment implanted into 
and sutured to the horn of the uterus in the loucr picture 1 he 
upper picture indicates how the broad and round ligaments arc 
brought over the horns of the uterus sutured and made to 
cover and to protect the implant and to stcad\ and support the 
uterus in the pelvis 
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suppurative peritonitis within the pelvis, in which both ovaiies were involved, 
and only a very small portion of one ovary could be saved 

It appears that foi menstruation certainly to continue, more than a very 
small portion of an ovary must be retained and implanted 

Nervousness and Vaso-motor Disturbances —Oi the forty-five cases who 
reported, twenty-three said “ they often felt nervous,” but this nervousness 
seemed to be ordinary occasional nervousness neaily every woman expeii- 


ences and not, except m one case, the 
nervous storms which come m young 
women after removal of tubes and 
ovaries One case developed symp- 
toms ot hypothyroidism about a yeai 
after her operation None of the 
women leported “hot flashes” noi 
any of the manifold neuro-vasculai 
phenomena 

Subu’qnent Phyveal Manifcsta- 
iwjis — In all the women examined 
there was found a bulge or slight 
enlaigement of the hoin of the 
uterus, which received the implant, 
but there was no tenderness and 
except in four cases, there was no 
persistent pain 

Four cases were again operated 
upon on account of pain Cystic 
enlaigement of the implanted ovary 
was found in three of these cases 

In two of my cases which I fol- 
lowed up for some time, an enlarge- 



Fig 7 — This shows the appearance of the uterus 
and ligaments looking from above through the abdomi- 
nal wound after the completion of the implantation 
and reattachment of the ligaments over the implants 


ment of the implanted ovary occuned I thought it was cystic in both cases, 
but it entirely disappeared in both cases and gave no trouble 

Comment — The operation has been used at St Luke’s Hospital since 
1905 As this method of implantation of ovarian stroma has resulted in 


pregnancy in over ten per cent of the cases, we have been able to follow 


several years after the operations, and itself does not seriously prolong the 
usual operative procedures nor add any danger to the necessary operative 
procedures during and after operation, it seems worthy again to be piesented 
to the notice of surgeons with the hope that it may piove as useful m othei 
clinics as it has at St Luke’s 


BIBLIOGRAPHY 

Babcock Am J Obstet and Gynec , vol v, p 423 
Bainbndge Am J Obst and Gynec , 1923, vol v, p 379 
Ibid P 493 

Baldwin Am J Obst , 1902, vol xxvi, p 835 



WILLIAM L ESTES 


Chalfant Surg, Gynec and Obst , 1915, vol xxi, p 579 
Knaurer, Emil Archiv fur Gynakol , vol lx, 1900 
Estes, W L Penna Medical Journal, May, 1910, vol xni, p 610 
Estes, W L The Medical Times, May, 1922, vol 1, p 132 
Estes, W L, Jr Mayo Clinic, Rochester, Minn, June 5, 1923 
Estes, W L, Jr Surg, Gynec and Ohst, March, 1924 

Martin, F H Chicago, Surg, Gynec and Ohst, July, 1908 In this article Doctor 
Martin has reviewed and included most of the literature of the subject up to date 
](}ci)t Surg, Gjnec and Obst, 1915 vol xxi, p 568 
Idem Chicago Med Recorder, vol xxvi, p i 
Ibid Surg, Gynec and Obst, 1922, vol xxxv, p 573 
Morns, Robert J New York M J , 1895, vol Ixu, p 436 
Idem Med Record, 1906, vol Ixix, p 697 
Idem Am J Obst and Gj'iicc , vol v, p 559 

Polak Pelvic Inflammation in Women New York, Appleton and Co , 1921, p 166 

Palmer, Dudley A Post-graduate New York, April, 1900 

Mauclaire Annual de Gyn et d’Obsteter October, 1900 

Storer Boston M and S J , 1915, vol cKxii, p 41 

Tracey Am J Obst and G>iiec, vol v, p 423 

Tuffier Surg, Gynec and Obst, 1915, vol xx p 30 

Idem Surg, Gjnec and Obst, v'ol xxxix. No 4, 1924 


482 



MANAGEMENT OF BILATERAL OVARIAN DERMOIDS 
By Fr\nk S Mathews, MD 
OF New York, N Y 

A ncKMOiD developing in an ovary produces a distortion of it but no other 
recognizable changes There is aliundant evidence that its internal secretion 
continues as well as ovulation in such an ovaiy Menstruation, corpus luteum 
formation, pregnancy and delivery at term may occur m the presence of 
bilateral or multiple dermoids This suggests the wisdom, when anatomically 
possible, of removing the dermoid fiom the ovary lather than the ovary itself, 
especially when each ovary is affected j^s a rule, one distinguishes by the eye 
the cystic and solid dermoid fiom the ovaiy containing it There is a line 
of cleavage which is easily followed Years ago, while doing microscopy, I 
was much impressed by finding a corpus luteum foimmg a prominence on 
the thinnest portion of the wall of a large ovarian dermoid cyst In spite of 
the fact that the dermoid spread out the ovarian tissue until it was only 
1 or 2 mm thick, a follicle had ruptuied and a corpus luteum developed 
in noimal fashion 

The origin of dei molds is obscuie Theie is an interesting suspicion that 
they lepresent a development of an unfertilized ovum The following clinical 
obseivations have some bearing on the pioblem of oiigin 

1 According to Bland-Sutton,^ dermoids are never found in any other 
abdominal viscus 

2 Thev are found chiefly duiing the period of sexual maturity and very 
much less fiequently in children and the aged (Askanazy) - When one is 
encountered toward the end of life (theie are several recorded in women of 
eight} to ninety-two®) there is no means of determining the age at which 
they originated 

3 Though infrequently seen m children, yet they constitute much the 
commonest foim of oxaiian tumors m the premenstiual years Eight ovarian 
cysts and tumois have been operated on by my associates andi myself at 
St Mary s Hospital for Childien Five of them have proven to be dermoids 
T hese patients usually weie bi ought to the hospital because of pain, the result 
of a twisted pedicle 

4 They are never congenital This statement is based partly on the 
authollt^ of Bland-Sutton ^ who sa}s that he has made a thorough search of 
the literature and hospital records The earliest record of ovarian dermoid 
that I ha\e been able to find is that of the patient of Sant Anna ‘ of Rio 
Janeiro, ojicrated on b} him at the end of the first year of life Among the 
cases at St klar^’s Hospital for Children, the loungest was one operated on 

}g^rs I hav e seen several statements in general 
Read before the American Surgical Association, May 4, 1925 
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articles'* dealing with the subject of ovaiian dermoids in which it is said that 
they are laiely congenital hut no one of these ai tides gives a reference to 
a case report 

5 Ovaiian dei molds aie found bilateial oi multiple too fiequently to be 
explained by chance A lecent report® of lOO consecutive patients with 
ovaiian dei molds at the Ma^o Clinic showed 128 dermoids m 100 patients 
In 13 pel cent of the patients, both ovaiies were affected 

The cases foiming the basis of this papei are 6 in numbei Five were 
observed b) m^self and one was the jiatient of m)’’ associate, Dr Walton 
Mailm at St Lukes l-los])ital In 4 of these patients, the dei molds were 
associated with piegnancj 


llic first patient on wlioin i lescttion was done was a married woman, aged fort\- 


tlnee yeais w’lio had ne\er been pregnant 









Tig I 


llie right ocar\ was the seat of a large 

dermoid and the 
left contained a 
dermoid 3 cm 
111 diameter On 
enucleating it an 
oiarj' w'as left 
practicalh nor- 
mal in size and 
appearance The 
patient was 
greath pleased 
when told that 
j her oiaries had 
not been r e- 

-Dcrmoids witheirlj pregnanej in o 1 ed Men- 

struation continued legulaih for file >cars after the operation and was follow'cd b\ 
a normal menopause 

A second patient was i single woman iged twent>-nmc lears and ibout to be 
man led A removal of both oianes m her case would hue been little short of a calam- 
ity A dermoid of laige size w is cnculcated from each ovan and a corpus luteum was 
seen in each 

The third patient came under the care of Doctor Martin at St Luke’s Hospital, 
November 1924, at the age of tw'entj-foui lears six months after the birth of her 
only child Each ovary contained a dermoid about the size of a lemon A bilateral 
enucleation was done and the bed of the tumors closed bv suture Convalescence was 
normal and menstruation has since been normal in time and amount 

The fourth patient was a married w^oman aged thirty-one years, the mother of 
three children The uterus w'as retroverted and adherent and there had been some 
irregular bleeding Though pregnancy was suspected, it seemed waser for many reasons 
to remove the uterus wath the dermoids (Fig i ) 

The fifth patient w'as seen 111 consult ition with Dr Ralph Lobenstine At the time 
of operation she w'as at about the middle of her first pregnancy The ovarian dermoids 
W'ere giving pain and were of such considerable size as to make operation seem urgent 
The c>sts on enucleation left the or ary much flattened out but sutures fairly w'ell 
reestablished the form of the organ Though the corpus luteum of the pregnancy was 
removed wath the cysts, the pregnanej continued and ended with the delivery of a normal 
child at term Menstruation has continued to the present time with a tendency to be 
profuse for the first vear or tw'o There has been no subsequent pregnancy 

Patient six is, perhaps, the most interesting of all She was seen by me with my 
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associate Dr Morris Smith Her last menstruation had been on August I2, 1922 The 
operation was performed on October 14 1922 Fiom the left ovary a deimoid 14 cm m 
diameter was enucleated The right ovaiy contained two dermoids with diameters of 8 
and 3 cm The corpus lutcum of pregnancy was removed with tlie cysts The patient 
w'ho was then twenty-four years of age, continued her pregnancy and w'as delivered by 
Dr K B Steele of a normal child at the New York Lying-In Hospital 

In this connection, I might mention another patient with a unilateral dermoid She 
IS now tw'enty-nme years of age and m apparent good health She gave birth to a normal 
clnld when twenty-three and has never menstruated since No symptoms, however, like 
those of a menopause have arisen One year ago I removed a dermoid from the right 
ovary There was no sign of a corpus luteum in either ovary Though one might suspect 
a connection betw'een the dermoid and the suspension of the menstrual function, I am 
disposed to think that this was a chance association since there was no tumor in the 
left mar}, since other cases of single or double ovarian dermoid have shown no such 
effect on menstruation and since infrequent examples of cessation of ovarian function 
even in young w'omen are recorded follownng a single pregnancy 


CONCLUSIONS 


1 The pieservation of an ovaiy, the seat of a deimoicl, has proved a 
satisfactoiy pioceduie Mensti nation has continued and in no case has any 
condition of the ovary arisen requiring a later opeiation 

2 Enucleation of deimoids during pregnancy is not inconsistent with the 
continuance of gestation 

3 On the basis largely of animal expeiiments, it has been believed that 
the eaily leinoval of a coipus luteum would inteiiupt a piegnancy Piegnancy 
lias continued in two of the above patients whose coipoia lutea weie removed 
at second and fifth months of the gestation peiiod 

4 Pregnancy has not occuiied aftei hilateial enucleation in any of 
the patients 
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TREATMENT OF UTERINE FIBROIDS* 

John B Deaver, M D 

OF Pjiiladelphia, Pa 

WITH REMARKS ON PATHOLOGTl OF FIBROIDS 

By Stanley Philip Reimann, MD 

DIRECTOU OF TIIF RESEARCH INSTITUTF OF THE U\NKEN\U IIOSIITIAL 

The primaiy consideration with legard to the subject I will discuss is 
should all symptom-producing fibroids be removed in the absence of grave 
constitutional contra-mdications, or grave local disease not produced bv 
the fibroid itself^ My reply to this question is decidedly in the affirmative 
I have never thought a fibroid a simple tumor, nor that, in the absence of 
local symptoms, it is harmless Many of these tumors elaborate toxins which 
cause degeneratne changes m the heart, if not m other organs as well This 
fact of Itself is sufficient reason for removing the tumor 

The second question is, how should the fibroid be treated , by surgery, by 
radiation, or perhaps by both ^ This question is still a moot one m the minds 
of many surgeons In my own mind there is no doubt but that the removal 
by operation is the safest procedure 

The non-operative treatment of uterine fibroids, as I view it, is far less 
efficacious than the operative tieatment 1 cannot advocate X-ray or radium 
treatment for these tumors except when there are grave constitutional contra- 
indications to operation, then of course treatment by X-ray or radium is in 
order Mj^ objections to these modes of treatment may be briefly stated 
From a practical point of view, the length of time necessaij' to accomplish 
the cure makes it expensive, and furthermore, except in very experienced 
hands, the treatment is attended by more risks, more complications and more 
unfortunate sequelae than is operation The risk of destioymg the function of 
the ovaries so important to the well-being of tbe patient is not by any means 
trifling The toxicity caused bj' either radium or X-ray, particularly by the 
high voltage machine, must also enter into consideration It often produces 
most distressing symptoms which are not alwavs easy to lelieve and has 
been known to incapacitate the patient foi an indefinite length of time The 
deformity of the skin at the site of the application, either in the shape of 
discoloration or iiritation is not at all inviting Furthermoie, the pathological 
tissue which remains behind, and the futuie of which cannot definitely be 
forecast may be a matter of serious import Also in the presence of marked 
ansemia the blood does not return to normal as promptly as after operation 
because bleeding is not so piomptly checked Likewise the blood changes 
after radiation are not as yet well understood In a word, this treatment has 

* Read before The American Surgical Association, May 4, 1925 
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never appealed to me for operable fibroids On the other hand, consider the 
low mortality of the operation, which in a recent series of 502 cases was 2 i 
per cent and that the ovaries, if not diseased, can be left, and the woman 
IS minus the tumor and has nothing to dread in the shape of degenerative 
changes in a questionable residuum These facts, it seems to me, are good 
enough arguments m favor of surgery without going into further details 

I wish I could influence the gynaecological surgeon to think as I do with 
respect to this 
question Per- 
haps he will in 
the future when 
the gynaecologist 
as a specialist 
will have been 
supeiseded by 
the abdominal 
surgeon, who 
will carefully 
look after all 
abdominal ills I 
wish here em- 
phatically to dis- 
pel the illusion 
that fibroids 
may and some- 
times do de- 
crease in size 
after the meno- 
pause In my 
experience I 
have found the 

opposite to be Serosa. 

the rule 

The third 
question, after 

operation is * Removal of fibroid Cutting serosa 

once decided upon, is whether to do a total h}sterectomy a subtotal or partial 
h} slei ectoniy or a myomectomy 

The objections to promiscuous myomectomies are that consecutive and 
secondary bleeding after the operation is not uncommon, that infection is 
more likely than after the usual fibroid operation , and since the fibroid uterus 
IS verv often a sterile uterus, there can be less objection to its removal In the 
eient of either hemorrhage or infection, the subsequent disabihtv is greater 
than after In sterectomy 
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The t)q 3 e of opeiation depends upon the size of the fibroid, its location and 
the complications present 

Myomectomy is especially indicated in single isolated fibroids, in peduncu- 
lated fibroids, located so they can be readily excised or shelled out with little 
if any injur}"- to or loss of uterine tissue The interstitial tumor, as well as 
the fibroid located within the broad ligaments, can often be removed as an 
isolated tumor, but one must exercise care in the selection of the case 

Myomectomy is 

op^^^hon of 

reason, because 

' \ ' I ^Jj\ of closing the 

Iwi ^ c a V 1 1 V in the 

JE '\ wall of the utei- 

Cldmp on Ue^-t" 'BYo«3.<i. Vxtfaimen't ns so as to be 

Cot perfectly sure 

Fig 2 — Remo\ al of fibroid Clamp on left broad ligament that bleeding 

and round ligament pcCUr 

In submucous fibroid, myomectomy has a limited field The operation 
can be only judiciously determined by abdominal hysterotomy Incidentallv 
I ma} sa) I rarely make a vaginal hysterotomy for submucous fibroid, for the 
following reasons This route cannot possibly be made aseptic, so that theie 
is greatei risk of post-operative infection, one has not the same control of 
bleeding as m the abdominal operation , and unless the vagina is abnormall} 
large one cannot manipulate with the same degree of ease and certainty as in 
the abdominal operation Mjomectomy should leave a normal uterus, jdns 
the presence of ligatures and sutures AVhile I never promise a patient that 


I 

' l l Xv 




^ me, 
^ ( w 


7 \ iM\^ 

■J^ ' i ir 






Fig 2 — Rcmo\al of fibroid Clamp on left broad ligament 
and round ligament 
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I do a inyomectomy, I always give the assurance that if possible I will 
do so Neithei the gyncecological noi the abdominal surgeon can definitely 
settle this question untilf he 1 sees and palpates the uteius Ihiough an open 
wound This is the only means 'of levealing the truth, no mattei how much 
diagnostic skill one may have or ma> think he has 

In describing the operation of hysterectomy I classify the different por- 

lions of the 
uterus as fundus, 
body, s u p la- 
v a g 1 n a 1 and 
inf ra-v a g i n a 1 
cervix 

In the simple 
fibroid where the 
cervix IS normal 
and the patient 
has not i cached 
the menopause, 
subtotal 01 pai tial 
hy steiectomy 
(amputation 
t h 1 o u g h the 
supi a-vaginal cei - 
VI x) is the pioce- 
duie of choice 

The type of 
h) steiectomy de- 
pends upon the 
age of the patient, 
the condition of 
the ceivix and of 
the utei us, the 
swe and site of 
the I u m o 1 , its 
to[)ography and 

the complications piesent in the shape of diseased adnexa, entanglements with 
neighlioring oigans, etc 

In doing a subtotal or partial hysterectoni} , the first thing is to deliver 
the fibroid, pulling it upward and backwaid, thus making the broad ligaments 
taut as well as exposing the bladdei. then making a tiansverse incision of the 
jientoneiini just belon its leflection fioni the uterus onto the bladder, when 
with a small piece of moist gauze the peiitoneal leflection with the bladder is 
earned downwaid and foiward beneath the pubis displacing it, as well as 
the teiininal portion of the ureteis out of harm’s wa\ The left broad, 
including the round ligament to the pehic oi the uterine side of the ovary, 

4S9 



Fig 3 — Removal of fibroid Tving off uterine vessels 
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depending upon whether or not the o\ar} is to lie removed, is then grasped 
^\lth a Spencer- Wells forceps the ligament cut and the forceps with point 
downward is pushed down into the pelvis This latter mano2u\re exposes 
the uterine vessels w'hich are then clamped wuth haemostatic forceps and 
dnided The same thing is done on the right side, and the supra-A aginal 
cerMX IS then amputated, making a V-shaped incision The cervical canal is 
next sterilized Avith the actual cauter} , the uterine arteries tied and the stumps 
of the broad ligament transfixed, tied and sewm into the wedge-shaped cavity 

of the cerMX 
The final step 
of the operation 
IS bringing the 
reflected serosa 
o\ er the cerA ical 
stump and sew'- 
ing It to the 
serosa of the 
posterior sur- 
face of the 
supra-vaginal 
cerAix 

This t)pe of 
operation I be- 
lieAe to be in all 
respects the best 
method of mak- 
ing a subtotal or 
partial liASterec- 
toni} I admit 

greater care is perhaps required in controlling the bleeding, than in the opera- 
tion more commonl} practiced, but after the operation is completed the supra- 
Aaginal cerAix is suspended and anchored thus permitting little, if an}, chance 
for future prolapse In the more popular operation the supra-Aaginal cerAix 
is not firmly anchored, in fact it is suspended in hammock fashion, and aaiA 
this there is a greater risk of future prolapse I belieA^e also that in the method 
I describe, the distribution of the intra-abdominal pressure is lietter The 
location of the fibroid aaiII influence the operator in making his attack, AAhetlier 
anterior!} , posteriori} or lateral!} When the fibroid groAA s lateralh , from the 
supra-Aaginal cerAix, or from the side of the bodA of the uterus Ioav doAvn and 
betAveen the layers of the broad ligament, the incision is made in the anterior 
la}er of the ligament and the tumor enucleated from before baclcAvard and 
beloAV upAAard This reduces the chances of injury to the ureter, m fact the 
ureter should alAAa}s be exposed and kept m sight This also is the proper 
attack Avhen the fibroid is incarcerated in the true pehas betAveen the la}ers 
of the broad ligament 
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When the fibroid grows from the fundus of the uterus retroverted and 
incarcerated m the true pelvis, after dividing and leflecting the peritoneal 
covering where it passes from the uteius onto the bladder, the supra-vagmal 
cervix should be cut across, the uterine arteries clamped by grasping the supra- 
vaginal cervix with the strong Vulsella foiceps Making traction upward, 
when with the aid of two fingers carried beneath the fibioid the tumor is 
delivered The delivery may in some instances lie facilitated by bisecting the 
fibroid and deliv- 
ering one-half at 
a time In the 
presence of a 
strongly adherent 
meso-sigmoid or 
sigmoid conceal- 
ing the tubes and 
ovaries, diseased 
or not, as the case 
may be, amputa- 
tion of the supra- 
vaginal cervix 
fiom be foie back- 
ward IS the best 
method of attack 
as It piesents the 
least danger of in- 
juiing the ureters, 
the meso-sigmoid 
or the sigmoid, 
and IS the most 
satisfactory way 
of dealing with 
diseased uterine 
appendages I 
could go nioie into COvav^ 

detail in the tech- ^ — Removal of fibroid T> mg off pedicle 

nic of the removal of the fibroid tumor, but I take it that the opeiator’s ingen- 
uity pla)s the most important lole in the technic In a senes of 336 operations 
theie was 2 3 per cent mortality 

For fibroid tumors developing during or after the menopausal process, 
particularly when the condition of the ceivix is questionable and there is 
reason to suspect commencing degenerative changes m the uterus, total or 
complete abdominal hysterectomy is the operation of choice 

Thetipe of total abdominal hysterectoni} I prefer is, after separating the 
bladdei . tving off the broad ligaments and the uterine arteries, and exposing 
the siipia-vagmal cenix to free it down to the vagina, the upper portion of 
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which IS also freed far enough down to allow the application of the right- 
angled clamp which is applied close to the free end of the vaginal cervix, 
which IS pushed well upward before putting on the clamp The vagina is 
amputated above the clamp with the cauter\’ knife, thus rendering the vaginal 
stump sterile The vagina is then closed with a continuous chromosized catgut 
sutuie before remoMiig the clamp and again reinforced after the clamp has 
been removed This makes a puiel}^ intra-pei itoneal operation, no com- 
munication having been made ith the vagina The operation is terminated 

by sewing the 
stumps of the 
broad ligaments to 
the Aaginal stump, 
and sew ing the re- 
flected serosa to 
the posterior sur- 
face of the ex- 
treme upper end 
of the \agina I 
ma} say this is 
perfectly satisfac- 
tor} and as safe 
as a subtotal or 
partial ht sterec- 
tom\ if the neces- 
sar} care to 
control bleeding 
and avoid iiijun 
of‘ the ureter is 
taken In the last 
series of hyster- 
ectomies m 1 66 
cases the mortal- 
ity w^as I 8 per cent One must, of course be very sure of having controlled 
all bleeding, particularlv of the para-metric connective tissue seAered in 
freeing the supra-vaginal cer\ix and the Aagina Hoive\er one can be 
master of the situation b} making traction on the vaginal stump, grasping 
It and lifting it up wnth a pan of Allis’ forceps, and at the same time 
haMng the broad ligament stump held taut, when bleeding points are easily 
seen, especially if the sterile Cameron lamp is used In order to remo\e 
any doubt about the ureter in tying the severed uteiine arter) just after it 
has crossed the ureter, the ureter can be exposed in the fold of the broad 
ligament and traced to its entrance into the bladder, which is veiw^ easih 
done If all oozing has not been arrested, before the reflected lesical serosa 
is sewm to the serosal coA’^ering of the posterior surface of the upper end 
of the vagina, a haematoma will form and later may become infected on 
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dccount of the pioxnint} to the laige bowel This ma> lesiill in abseess and 
necessitate incision and drainage thiough the \agina 

The greatest olijection to the complete opeiation is that it foieshoitens 
the vagina Tins can be minimized In applying the iight-angled clamp as 
high as possible Piolapse of the Aagina aftei this opeiation is \eiy rare 
I have not said an) thing about c agmal hystei ectom) , which I occasionally 
pel form, because it is so seldom indicated m uteime fibtoids 

The accompanying illustiations show some of the unusual positions of 


fibroid tumors, also 
*,ome of the compli- 
cations encounteied. 
w h 1 c h necessitates 
modifications f i o m 
the usual opeiatne 
pi ocedui e 

Rcmni ks oil flic 
Paihology of Ufci- 
uic F i b I Olds, bv 
SivNLEY Philip 
Reimann, MD — 
Ihe gross pathology 
of position is of ex- 
ceptional impoi tance 
in fibioid tumois of 
the u t e 1 u s since 
much of the sympto- 
matology and tieat- 
ment depends upon 
the position of ineii 
g 1 o w t h, t h a t 1 s, 
whethei f i o m t h e 



fiindns, body oi cei- ’yTF 
MX of the uteius, 
whethei anleiioi, 
posteiioi 01 lateial, 
or in the liioad liga- 


Ant,BlaAdcer SeroSa to 
S esr o 3 A (^b eVi \tvdL ‘Yh's. tut* e 

7 — Bring anterior bladder imico'ia to posterior bl idder mucosa 


inents, and so on Neieitheless, in this commonest of tumois we aie 
confionted with man\ questions in uhal might lie called the pine patholog) 
nhich aic still unansweiable The fiist and foiemost is necessaiih the 
fundamental question of all tumois what factois determine and control 
then gionth’ Since howecei. this geneial question cannot be answeied 
at piesent, it ma> be well to discuss a few peculiai to fibioids We know 
that thc\ occm clnefl\ between the ages ot that} and foih cears, and 
piacticalh necei befoie puberti although Leojiold claims that he discov- 
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ered the nidus for the growth of fibroids in uteri before puberty, a state- 
ment which has not been veiified nor is agreed to by most other observers 



Fig 8 Uterine fibroid (calcareous) Both tubes and ovaries 
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Their point of 
origin IS under 
dispute Some 
fibioids often 
contain struc- 
tures other 
than the usual 
smooth muscle 
and connective 
tissue, it IS 
thought by 
many that they 
are definite and 
ver)' beautiful 
examples of 
origin from 
misplaced ger- 
minal tissue 
Others, proba- 
bly with more 
justification, 
believe that 
the point of 
development of 
myomas is 
from the mus- 
cle in the very 
smallest arter- 
ies, a conclu- 
sion d e r 1 ved 
from the study 
of very young 
m y o m a s in 
which this re- 
lationship could 
possibly be 
traced and also 
helped by the 
fact that the 
uterine muscle 
Itself IS derived 
from blood- 
vessels Ac- 
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cording to others the primary de\elopment of m}omas is from small swellings 
detectable in the muscular strands of the uterus On the other hand, still 
others believe there is a gradual transition of normal to myomatous tissue and 
that the isolation as to space is secondary Perhaps, as Cohnhenn has sug- 
gested, the germinal centres which develop into the uterine musculature, that is 


jiarticularly from 
blood-vessels, are 
not utilized 
n o r m a 1 1 y, but 
Ribbert thinks 
there are atypical 
cell groups occa- 
sionally encoun- 
tered in the 
uterine wall, and 
that these fui - 
iiish the starting 
]) 0 1 n t of myo- 
mas Some have 
claimed that they 
found such min- 
ute myoma cell 
centres, whereas 
others have found 
vascular buds 
which they be- 
lieve were sui - 
rounded b y u n- 
dif fei entiated 
myogenic cells 
Still others be- 
lie\e that mvo- 
inas begin from 
changes in the 
utei me muscula- 
Une Itself, the 
earliest of which 



IS swelling in the ^ — ribroid show mg adhesions to sipmoid 

interlacing muscle fibres The fact, as piCMOuslx mentioned, that myomas 
practicall} necer occur except during the period of adult sexual life seems to 
essen the importance of the germinal centre origin theon J-Iow^ecer since 
luwmal growth of the uterus is stimulated at the time of pubertv it ma^ be 
a Mime geiniinal centres are stimulated to abnormal growth Manv behece 
uteri showing mallormatioiis or arrested decelopment are especialh sub 
,ec. ,0 nn„,„a. fact are sequel,, to devdopurenta, 
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Ulceration. 


Ureter 


Rectum 


These tumors therefore otcupjmg any position m the uterus, or even 
in the broad ligaments, are t>pically composed of fibrous tissue and smooth 
muscle , as a general rule, the smaller the tumor the more muscle tissue, and 
the larger, the more connective tissue The submucous tumors are very apt 
to be softei than the subserous \ariet3' We have seen uterine inversion, also 
spontaneous expulsion as the formei became more and more distinct from 
the uterus being attached by a pedicle which finally was detached from the 
uterus We have seen torsion of the pedicle cause total necrosis of such a 

myoma In some 
of the myomas 
which we have 
e n CO u n te red 
coming from be- 
tween the layers 
of the broad liga- 
ments, It IS quite 
probable that the 
pedicle which the 
mjomaixissessed 
at one time, had 
atrophied and 
made it appear 
as t h 0 u g h the 
tumor had de- 
\e!o]>ed indepeii- 
dentl} How- 
ever, intrahga- 
mentary myomas 
may grow from 
the muscular 

Fig 10 — Dngram showing ulccnlion in sigmoid from tilcificd irnss pOrtlOll of the 

broad ligament adjacent to the uteius Distoition of the tubes, ovaries and 
compression of the cervix, displacements and flexures of the uterus, adhesions 
and so on, are very often detei mined by' position and the numerous and 
frequent secondary changes to which they' are subject 

Adenomyomas ha\e been encountered in this series of cases rather 
sparsely, but two in the entire group There is no particular comment which 
we can make upon them 

The secondary changes which we have encountered have run the gamut 
of most of those described, such as passive congestion and oedema, inflam- 
matory oedema, suppuration, necrosis, calcification and the frequent hy'ahniza- 
tion Fatty degeneration and necrosis of muscle fibres were fairly frequent 
in focal situations These changes are often said to make myomas decrease 
in size from disappearance of the muscle elements, the fibrous parts remaining 
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1 he question, ho\\c\er, of the icl.itne amounts of muscular and fibrous tissue 
mat he apjiroaclted from seteral angles The tumor mat have originally 
contained considerable museular tissue which atrophied and allowed the 
eonncetne tissue to lem.iin On the othei hand. fatt\ degeneration and 
neeiosis of the muscle mat lead to stimulation of the fihious tissue into a sort 
of gianulation tissue which will mcrea'-e the fibrous tissue, and the tumor 
be comjiosed of both fibrous tissue of neojilastic origin and fibious tissue of 
infiammalot) origin A jiredominancc of fibrous tissue is possibly related to 


a dis])ro})ortionate 
derelojiment of 
the \,iscular sup- 
ply d he m o 1 c 
sensitive muscle 
tissue cannot 
m a 1 n t a 1 n its 
growth, whereas 
the connective tis- 
sue can and does 
In such cases, 
how'eccr, the con- 
nects e tissue IS 
t c I y a]}t to be 
hyalini/ed Jt is 
appaienl that this 
IS not a cicatii/a- 
tion piocess, al- 
though cimousK 
enough and illogi- 
calic enough, 
attempts hare 
been madetocoin- 
paie It to so-called 



rjG n —-Position of calcified mass 
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telangiectasis Hemoiihage causing the foimation of cyst-like spaces was 
fairly common Calcification was quite common, from small focal areas to 
complete transformation into a “calculus” as illustrated in Fig ii 

Among these specimens two of primaiy sarcoma were encounteied, both 
diagnosed grossly and histologically, and both proved their malignancy by 
later metastasis Perhaps we may add a word as to the use of a pathological 
term The word “ degeneration ” is quite often used , “ transformation ” or 

“ metaplasia ” may 
also be used but 
not interchange- 
ably, as the follow- 
ing argument aviII 
show As m)oinas 
glow, they may 
not irroduce typical 
m\oma tissue but 
sai coma cells the 
shape of w h i c h 
differs m 0 1 e and 
more fiom that of 
muscle cells The 
nuclei become 
thicker and 
s h 0 1 t e r, ovoid, 
p 0 1 y m 0 rphoiis 
sometimes gigan- 
^ tic, fiequently hy- 
perchiomatic, and 
show much diiect 
and indirect divi- 
sion The cells 
become more 
crowded with less 

T ^ ^ Intel stitial sub- 

s t a n c e and are 

Fig 12 Complete hjsterectomj Cutting through the vaeim chorter and plump 

The presence of larger numlieis of giant cells is appaient, and constitutes good 
evidence of sarcoma Finally all similaiit}’^ to muscle cells is lost This transi- 
tion to sarcoma is sometimes focal m one place, oi m many places, or every- 
where in the myoma Perhaps it first begins m one or seveial places and then 
spreads throughout the entiie myoma The saicoma cells are then the lawless 
aftergrowth of muscle cells and consequently it is not metaplasia but degenera- 
tion According to most obseiveis, this type of saicomatous degeneiation of 
the musculai components of a fibiomyoma is the most fiequent form of sar- 
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‘^uch a tumo’- is “sarcomatous nnoma 

« 1 1 .. 1 -_ 


coma Prob,i 1 )l_\ the licst name for ‘^uch a tumo’' is “sarcomatous nnoma' 
wliuli term hints at the ‘-aieomatnus clegeneratioii underhmg the process 
]jut the filirous eomjionents of a fihionnoma ma% also gne rise to a sarcoma 
generallc oi the spindle cell, lound cell or mwosarcoma t\pes In our cases, 
met.ist.ises uncuiestionabh occuried In the blood channel for theie were 



jjiii me imrous component oi a iiijiuiinunia aisu « ocuwinci 

generalh oi the spindle cell, lound cell or mwosarcoma t\pes In our cases, 
met.ist.ises uncjucstionabh occuried In the blood channel for theie were 
nodules m the lung'; m the Iner, and in one of the patients a nodule rapidh 
dcnelo])cd in the tlnroid gl.md The actual peicentage ot nnomas nhich 
become ■'.irco- 11 / / 

m.itous IS c| u 1 1 e ' f 

difficult to decide 1 l| \ \ 
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we tell what 
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We have examined two specimens which had been treated by X-ray and 
radium sometime previous 

The changes which we found could in no way be interpreted as character- 
istic of this form of therapy The results of X-ray and radium therapy in 
malignant tumors, especially carcinoma, have been adequately described and 
seem to be, at least at ceitain stages aftei tieatment, fairly characteristic 
We have found this especially true in tumors of the breast of which we have 
leceived quite a few at vaiying inteivals aftei X-ray treatment The changes 
were sufficient to make one say that the breast had probably been X-rayed 
before suigical lemoval In these fibioids, piactically all that could be found 
was that the musculai tissue was conspicuous by its absence, and the connec- 
tive tissue m such sections as we took fiom various parts of the tumors, 
showed considerable hjalmization The endometrium was atrophic in part, 
but was shaggy toward the fundus We can by no means say that the 
hyahnization as obseived m the connective tissue was due to X-ray or radium 
therap}’', for hyahnization is so common m anv of the m}omas that it is 
nothing characteiistic 

On the othei hand, fiom the point of view of X-iay and radium therapy, 
disease of the tubes and ovaries was found in fully half of the cases (255 
in 525) in degree \arying fiom simple h} drops of the tubes to severe acute 
diffuse suppurative inflammation, fiom mere fibiosis of the ovaries which 
was normal for the age of the individual, to largei or smallei cysts of various 
varieties, and acute and chronic inflammatory conditions of various degrees 
The difficulties of clinical diagnosis in these cases appeal to the pathologist 
and in view of the uncertainties so often attending X-ray and radium results, 
It would seem wise to take this matter of extra-uterine disease into very care- 
ful consideration as illustrated by a patient who was admitted to the hospital 
after radium therapy for bleeding A huge pelvic collection of pus was 
evacuated through the vagina and a fecal fistula was soon established Death 
from infection took place some two weeks later, and at autopsy most of the 
uteius, the left tube and ovary, and a large portion of the sigmoid had dis- 
appeared into a soupy grumous mass Nor is this an isolated experience 
in our own autopsy woik, and reiteration of this danger should be suffi- 
cient as warning without fuither illustrative cases nor quotations from 
other pathologists 

On the other hand, death following operation for fibroid of the uterus 
is such an uncommon occurrence, and when it does happen, can usually be 
correlated to an unfoieseen accident such as pulmonary embolism This 
appeals to the pathologist who knows that when the specimen is removed with 
few exceptions of sarcoma, he has the entire pathological process m his own 
hands Finally in the study of the patient’s leturii to our follow-up depart- 
ment the practically universal repoit has been, “ all is well ” 
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TRFATMICXT of FTERIXE nniirf 

BY ('IX)SI'RE OF THE POEUI OF DOEGLAS 

( loxns-Mosc I^co^\ i r />) 

John IIom vns, jM 1) 

ov lioiTON, Mass 

-1 „r opcumn 10 l,e described e, tosed npo» the procedure advocated m 
1012 In Dr Alexis V lloschcowil/. ' foi the cure o( icctal piolapse Doctoi 
XisclKinvit/ dciiioiistratcil that luie prolapse o( the rectum was associated wil i 
,1 leiiiaiKahh deep pouch of Douglas, nhich periiiiUcd inti a-ahdomiual piessuie 
to foice the aiuciio! rectal wall downward through the anal canal Having 

shown that the 
(.ondition wms m 
tact a henna, he 
adeoiated an<l 
siueessfnlh inae- 
tieed an intia- 
ahdonnnal tlositic 
of Dougl.is' pouch 
.IS the most cflce- 
tne means of 
ohhlet attug the 
neek of the hei- 
mal sac S o m e 
V e a i s latet m 
i()i6 Di Daniel 
]' 1 s k e I o n e s - 
]nihhshed a ])a))ei 
m which he leit- 
ciatcd the e.alue 
of this ])i(Keduic 
and showed how 



I ir 


■Dnrrim rcpn’tcntinf' i norm it ptHis Note relation': of the 
loiicli of Dott( 1 IS The ptUic { isci i betvvccn rectum ind uterus m irkinft the 
ots point of the pouch is represented as a raphe 

logu ally the prmciidc cm]ilo} ed could equally w'cll be adapted to the treatment 
of uterme piokqise and lecte^ele Neither surgeon made claims for an ongi- 
naht\ fm wdnch both undoubtdl} de‘:cr\e credit 

Main operation for ])rnlai)<=e take into consideration the point of Mew' 
which icgatds downward displacement of the uterus as a true herniation, 
hut none mi fai .is 1 know. emplo\ closnie of the deep cnl-de-sac as a major 
oi ewen mtcgial pan of the procedure Di John G Clark'’ speaks of the 
\aUie of do-mg Douglas pouch m the tagmal ojKration for rectocele and, on 
•l\su{ hiiou ihc \tncnc,in Surgical Association, Mat 4, 1925 
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raie occasions, in the course of the abdominal part of an operation for pro- 
lapse He gives credit to Doctoi Moschcowitz and Dr L Frank-* for 
emphasizing the impoi tance of such a step I find an allusion to this principle 
m Gra\es’ Text Book of Gvnsecolog) ® I know, however, of no published 
study of the Moschcowitz closure of Douglas’ pouch as advocated b\ Doctor 
Jones for the cure of rectocele and piolapse of the uterus For this reason 

I feel justified in 
offering the follow- 
ing account of the 
operation as I have 
practiced it and of 
its results under the 
various circum- 
stances for which I 
haA e used it 

To review the 
pathologic anatom) 
upon w h 1 c h the 
operation is based 
the folloA\ing dia- 
grams may perhaps 
se^^e In Fig i 
the normal pelvic 
relations are 
shown, the pehic 
fascia closing the 
cul-de-sac in a blunt 
little below that of 

the cervix 

Figure 2 shoivs a deep pouch, due, primanl) perhaps to a congenital defect 
or lack of strength in the pelvic fascia It is easy to see how this condition 
ma)" lead in either sex to rectal prolapse and in females to rectocele 

Figure 3 suggests the formation of a rectocele the anterior rectal ivall 
pressing across the deep cul-de-sac into the posterior vaginal Avail, and Fig 4 
pictures the herniation of abdominal Msceia other than the rectum through 
the posterior wall of the vagina by waj of the same deep pouch It is almost 
unnecessar)" to point out how leadily these conditions may be distinguished 
upon rectal examination and how a true rectocele intei feres AMth the act 
of defecation 

Figure 5 illustrates a degree of prolapse of the posterior Aagmal Avail 
sufficient to draAv doAvn the uterus A further descent of the uterus AA'Ould 
result in procidentia 

In respect to the cure of such conditions, it goes Avithout saying that the 
closure of the deep pouch is part of a combined procedure of Avhich the first 
step IS an extensne repair of the anterior and posterior Aagmal AAalls 
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point betAA’-een the lectum and uterus and at a level a 



iHLAiMi.xi or uirriNi: prolapse and rectocele 

W hcthcr or not the etil.rc operation ^a^^.nal nml abdominal is accomplished at 
one Mttine: depends upon the excellence of the patient as an operative risk 
Not jaul) inr, sittings aic advisable, csfieciall} in the aged, for after a long 
and jierliaps blood} eaginal repair the abdominal operation may entail a 

considerable risk 

In the performance of the closinc of the cul-de-sac a rather extreme iren- 
delcnlmrg position is helpful Should examination with the pelvis exposed 
then dcmonstiate the picsencc of a \ery deep pouch of Douglas, that is, a pouch 


extending down be- 
tween rectum a n <1 
vagina for two, 
Ibicc or even four 
nit lies l)C}ond the 
cervix, a pouch 
which \ e r } likely 
has .ih cad\ been 
closed in some de- 
gree b} the repan 
of the postenoi 
vaginal wall, the 
cul-de-sac ma\ lie 
olihtoiated lu au^ 
tomenient wav I 
hate used spn.il 
stitthcs of large 
cluomici/ed catgut, 
one for c.atii side of 
the pchis and not 
the stnes of tneniar 
silk stitches ,ui\o- 
cated b\ Dottoi 



1 K" 1 — Onfram represenUnf* a true recloccle The anterior rectal 
wall pushes into sapina thnistinp the posterior vapinal wall forward and 
down\ ird The uterus is rctros cried and in a state of moderate prolapse 
Reel il examination discloses the nature of this clianpe 


Moschcowit/. foi the leason that the tw'o stitches flatten the pouch fiom back 
to fuint and diaw the cenix toward the sacuim with less dangei, I believe, of 
h.iMng the sIiUIrs puli out of the peritoneum and feeble fascia behind it than 
would Ik the c.isc with cncular studies, noi do I sec the need of a non- 
alisoi liable siUuie matena! 


I'igme (i illnsirales ibe siaitmsj of one of these stitches, the fundus of 
the nteuis btinu diawn foiwaid and the sigmou! pushed well up into the 
ahdonun F.adi stitdi staits at the iiottom of the pouch and is earned up in 
i sjiiial mannei puking up the e.igm.d wall, latcial pelvic w'all and lateral 
Mil f.ut ot tin ucUiin in a ‘^enc's nf turns up to a leeci perhaps an inch above 
ilu iowtst jM.nu ot the tenix Figuic 7 shows both studies in place but not 
\ot tii.iwn tujht W lun iioth aie completed the cenix is diawni fnmly toward 
tlu pioniont.m 01 ibe sacrum and the pouch of Douglas is obliterate 1 except 
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for a narrow slit between rectum and cervix This may be closed at the top by 
additional stitches if it seems to offei a point of entry for the small intestine 
As to the disposal of the uterine fundus, any one of seveial methods may 
reasonably be employed — a Gilliam suspension, an Ohlshausen fixation of the 
round ligaments or a firmer fixation of the fundus itself with catgut or silk, 
the desideratum being to pitch the fundus f oi ward so that the uterus shall he 
as a shelf across the bum of the pelvis 

It will be noted by examining Fig 8 that in the standing position, intra- 

but IS, for the most 
part, transmitted by 
the body and fundus 
of the uterus toward 
the anterior abdomi- 
nal wall Thus the 
operation not only 
closes the neck of 
the hernial sac leav- 
ing the uterus almost 
like a shelf across 
the superior strait of 
the pelvis f but tends 
to prevent the swing- 
ing back of the cei- 
vi\ into the axis of 
the vagina The 
operation is not an 
easy one and re- 
quires patience and 
care 

The Selection of 
Patient <! foi Opeta- 
tion — No particular plan has been used in choosing subjects for this operation 
In carrying out the abdominal part of a combined opeiation foi prolapse or 
procidentia, Douglas’ fossa was closed whenever it appeared to be particularly 
deep, or roughly, when it extended foi more than two inches below the cervix 
On this basis, as I now discover, more of the patients operated upon suffered 
from a pronounced relaxation of the anterior A’^aginal wall than of the pos- 
terior In these individuals the deep cul-de-sac can hardly be held to have 
been the starting point of the associated descent of the uterus I believe, 
however, that the inclusion of these cases in the series, though a departure 

t The interposition of the uterus at the upper end of the pelvic outlet, though not a 
primary object of the operation, has an advantage over the “Interposition ’ operation of 
Watkins in which the uterus is brought forward in front of the bladder, for that opera- 
tion still lea\es the way open for the development of rectocele, that is, bj a push from 
behind and below the cervix, while with closure of the pouch, a recurrence of rectocele 
is unlikely 


abdominal piessure is little exerted against the cervix 
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from Ihe mdicntion'^ laid down In Doctor Jone*; adds to the \alue of this 
report All jialitnt^ in the ‘•ene'« bufTeicd from such a degree of prolapse 
that the ccrM\ a])]X>ared at or outMdc the \uKa on standing 

Result'; — Ihe operation has been performed upon thirty-two patients, 
\ai\ing in .igc fiom tw'cnt}-onc to se\ent\-one The earliest operation was 
jitrformcd m 1916, the most recent in 1923 In all instances, more than tv\o 
\e.us ha\c elap'-ed between tbe ojieration and the date of the final report 
'1 hete wcic no operatne deaths m the sene-; 

Of the lhirt}-two patients tre.ited thnt} ha\c been traced In a large 
majorilN of lhe«c v. 

mstames the ])a- \ 

tients lia\e acluall) ^ 

been cvamiiied In 

a few, the patient’s \ \ cX 

o w' n statement t \ ^N. S,\ S 

has been acce))lcd ( v X \\\ 

as a basis foi the v \ \ \ \\ S 

result icported V \ \ \ \ ^ 

P.iticnts a I e con- \ Xv \ \ 1 \ 1 1 

sidcicd to have \ \\ ^ t ' If / 

been cured in whom XXX\ ^^vX 

the aiialomK 1 csult \ I ^ \ Ip 

IS salisfacton 01 XX^^ jy 

who without e'- M ^ ^ / 

amination ie])oil / 

ihcmsehes as being jf / 

m good health and j| / 

wnihout comjdaints nTv ^ 

Patients aic con- ) 

sideied to ha\c V 

been iinpuned who ^ 

weie unpio?c!ui^alTi<lTlotd^^^^^^ ^ P'"’* > ^our 

>nuM„M „,uu^ ,",'’ch '">X'.vr,riliwo' hu ti," “ ’’T °V'’' 
: ope;„rt 

• VI ivzvTViizTzr'fi^^ 

I'in-.il cx.nanu.nn n,u w,.mm nporu.l herXlIXs Im ^ 

du arv,x to Uie i on Mrnmne * xct 
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chionic tube-ovanan abscess, the second patient had previously been operated 
upon at other hands with immediate recurrence , the third, a very neurotic 
woman who had previously been subjected to some other pelvic operation, 
reported herself a failure and was again operated upon by another surgeon 
(hysterectomj^) without relief, and the fouith was mistakenly allowed to go 
without a repair of the posterior A'aginal wall In none of the four was 
rectocele a piedominating factoi Iwo were instances of symmetrical pro- 
cidentia and two of prolapse with a predominating c\^stocele 

Of the four improved cases, two weie j'oung women who have since borne 

children In 
both, the opera- 
tion had been 
completed by a 
Gilliam suspen- 
sion Both have 
been consider- 
ably relieved and 
are reasonably 
satisfied with 
their condition, 
and one of them, 
who suffered 
from proci- 
dentia before 
opeiation, has 
no sign of uter- 
ine protrusion at 
present A third 
patient “ felt 

Fig 6 — Diagram to show the starting of one of the latcra spiral stitches qomethlllS^ 1 V C 
The lines of crosses indicate the extent of the proposed closure of the pouch of ® ® 

Dougia<; Way” over a 

year after operation and now the cervix comes to the vulva on straining, yet 
she consideis herself well 

The cured patients, 73 3 pei cent of the list, comprise seven instances of 
procidentia among which weie thiee patients suffenng from an excessive 
relaxation of the antenor vaginal wall, one fiom a predominance of rectocele 
and three from a symmetiical piotiusion of the uterus Of the fifteen cases 
of prolapse, six showed a dominant cystocele, four a symmetrical protrusion 
and five a dominant relaxation of the posterior vaginal wall The patients were 
of all physical types, several being aged, flabby women whose abdominal 
walls were greatly lelaxed I am inclined to believe that the operation has 
had among these patients a fair test which demonstrates its usefulness in a 
variety of pathologic conditions of which the basic lesion is herniation of the 
uteius thiough the pelvic outlet In fact the operation in many instances has 
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closed the neck of the heniial sac and, suppoited by a thoiough vaginal lepair, 
has aided mateiially in the cuie 

Without quoting individual cases, I feel justified in suggesting some of the 
conditions foi which the opeiation appears, by a study of the results, to be 
excellently suited and otheis to which it is less well suited 

Fust and foiemost it is suitable to instances of piolapse oi procidentia in 
which lectocele is a pi edominating factoi In this short senes theie are, 
among such patients, no failures Two patients, indeed, whose cul-de-sacs 
w e 1 e astonishingly deep, 
suffered at one time fiom 
rectal prolapse and at an- 
othei from lectocele Each 
was cured of both condi- 
tions Second in signifi- 
cance IS the success of the 
opeiation among women 
who have a large uterus 
The factoi of size seems 
to favoi the interposition 
of the uterus as a bar oi 
shelf across the pelvis, 
shunting the intestines 
against the pubis and the 
lower abdominal wall The 
helpfulness of a g o o d- 
sized uterus faAois the 
use of the operation in 
young women who may 

indeed be left unsterilized and subsequently beai childien without total recui- 
rence Conversely, an atiophied uterus would appear to be an unfavoiable 
a tor, yet one patient in the series was subjected to closuie of the pouch foi 

a,K, ;„eVe™K 

The third significant factor in the opeiation is tlie veiy small part which 
the character of the abdominal wall plays in its success The nieT I 
the fundus or of the round lig-aments to fbf> attachment of 

fundus forward than to fix it peimanently iTf'act tire od^^'T" *°i 

“ “ " — -rr;: d:; 

^ted^r'reS'torg p" wa'ltag off“o'f1he "TT' 

For this reason it offers a severe oideal fee , ® 'nlestine 

excessive adiposity Moieovei the presence of Zl 

about the sigmoid fiexure and behind U^ol::: 
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pouch a difficult feat A feeble heait and excessive fatness aie there- 
fore contra-mdications 

To sum upftclosuie of the pouch may be a difficult but not of itself a 
dangerous piocedure It not only closes with some effectiveness the neck of 
the hernial sac but leaves the utcius interposed acioss the superior strait of 

the pelvis, the fundus 
anterior and the cer- 
vix posterioi, m such 
a position that pres- 
sure from above is 
transmitted forward 
toward the pubis and 
no longer tends to 
push the cervix down 
into the axis of the 
vagina 

And though the 
pi ocedure, as here re- 
ported, has been used 
without the aid of 
very caiefully deter- 
mined indications, it 
m a y aj^pai ently be 
iclied upon, in associ- 
ation with a thorough 
vaginal lepair, to cure a lather high peicentage of prolapse and piocidentia, 
and IS useful especiall} when the posteiior lather than the anterior vaginal 
wall IS chiefly relaxed, when the uteius is of fair oi good size and when the 
abdominal wall is so relaxed as to offer a poor suppoi t for any form 
of fixation 
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Fig 8 — Diagram to shov the closed pouch and the position of the uterus 
at the conclusion of the operation 
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A IIANGEH METIIOn I'OR THU REPAIR OF rROCn>ENTl A OTlvH I ' 

GnoRon W ('un.r. D. 

or { Omo 

I-i IS cas> 10 operate foi proculentui II is din'Kiih to uiie proiuUtUia 
To oixjiatc IS cns\ bccaii'^c the tis'^ues arc cla‘«tic ami abumlant o tijn i^ 
difficult because ibc tissues are clastic ami abuudant lleiause ot t uir < as 
ti(.U\ neithei the ]icnncuiu mu the utcio-Nanal, tin autueu ivT tu uoa' 
ligaments can ptoNulc a permanent anchoiagc b'.M r\ surgeon is tanubar 
AMth the patients who. aftei a sus|K‘nsum oix ration tor the cure ot jirocidcntnu 
letmn with the same semptoms tlu s.une distiess .md a suond partial it not 
comi)icte prolapsus of the utcius 

The ncccssiu ot pio\uhng stnne jKrmancnt amhor.igi was unpHs-d 
upon me twentv-one \eais ago he a piticnt with iom)>htt t't<iu!tntn tor 
which she had alieadv been ojK'ratcd upon tlsiwlure twice with Ini’ {(injRUarA 
ichef. tlie first ojHuation iiaMiig bun pirionmd litncn Mais Ivjtut. tbt 
second operation but si\ months before 1 bi jmicnt wa^ a Uohcmian woman 
whose Inclilinod demanded the peifoimaiue of hea\A nnmial Hboi, in 
despan of jiunulmg nn\ jiermamnt lehi i h\ the ttperatice uutuod vhuh h‘d 
alrcadc been twice tried without a\ail I dot nUd to nii)i?t tlu om a\.<dib|o 
permanent anchoiage nameh the aiUtiioi abdominal wall and b\ pi.stlu tlh 
the same technic as that wlmh 1 shall d^suibe. 1 vn^p- u<Ud ’lit tnin* lb’,*; 
of tile ])el\is — the liladder tbi leitiim and a pottum ot i!u lUttus -ou tin 
abdominal wall '1 be lesiilt jU'-tilicd tlu aduntnu and tlu w<nnui utuimd 
to hci hca\N manual laboi wuimiu fmiiui nnsad\intnu 

At about the same tiiiu .uiotlier tas<. \Auh a ‘•onuvhat sjuu! u lu'-tou g.ici 
another <)j)]Htnunn\ to tn the '■.mu m.inuiuu ig mi with '•mu-'. s.5,jj, 

that time tins mameinic has been tmjdoied m .i imtnhcr ot casts of pr*Hs« 
dentia As it necessitates a partial h\sttuiiom\. it is o|.\ioush not ida]Utd 
to prolapsus within the child-hearing penod 

The technic ina\ he* luie‘fi\ dcsvnhetl ns tollows \ low .didonim.tl nuision 
IS made to the right of the median line \ wedgc-sh.i]>c*d -ettum of the temril 
part of the uterus the apex cMendmg down to the umx, i- lemoud. h iimg 
a lateral strip of uterus ficc of miuosa on eaih side togetlui with tlu ut.uh- 
ments of the round, the hioad, the .intenoi and the niero-sat i.il hganuiUs 
Bleeding is conli oiled and the laiv surface of each suK' and across the icr\i\ 
IS coiered In suturing The entne gioup of rugans^the hl.iddei. the tectum, 
the cervix and the vagina — iinohed m (he dcstensus ma\ he raised m iow'cred 
by these twm handles and u temains onli find tlu .mchorage whcidn the 
group may remain peimaiientlv eleiatcd hv these handles 

To this end a short incision is made lluough the exieinal fasci.e. muscle 
anc peritoneum, parallel to t he niigmal incisum hut just to the left of the 

*Re.id before llic ^mcIIcall Surgu.il Assen i.uioii, M.n ,, 
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medi&n line as in a Gilliam operation this opening', however, being made 
just large enough to draw through it the left " handle ” of the descensus 
complex, the right handle is brought up thiough the primary incision Thus 
the two “strap handles” emerge well up and out of the right and left 



incisions with a substantial and dependable strip of abdominal wall lying 
between them The two handles are crossed over this strip as if to grasp 
It and are sutured there thus foimmg a permanent immovable opponent to 
further descensus 
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It IS obMous that the tondUion wliitli ni.ikc"' this opcialion )>o‘'Sihlt i*' thf 
one sine indication foi its pei loimancc Unstu'tclied In^ainciUs tan not itaili 
the abdominal wall but nnsticttbed lif^aments m linn aio si ill tapablc of 
])eifoiniing then essential snspeiuliiV4 innclmns It is tlie sticklud ti''sue‘> 
in which the elastititi has been e\h.iii‘'ttd In loiistant stiain that on the one 
hand indicate the need foi the Ojx'iation. aiifl on the othei. jHimit the 
inanccinic to he accoinpli''hc<l 

As to the lelief of the londition it is ohMoiis that tluie tan Ik. no 
leciii lencc of piocidcntia as suth In cxtieme ia<i'-, Imwittr ihdt his ))!(‘ii 
a paitial cistocelc and ittlocele I'oi a shoil time alter the n}H’ratu>n tlu 
patient wifrineMtahh feel a tngitme: njion tlu abdominal wall 1 liis distom- 
foit howciei IS of limited dmation and it deseuev but shjthj cmisidi latum 
m contrast to the diminished piohahiliti of .i reimn ot ihe pnd.ipMis It 
should he borne m mind abo m osimiatinu tlu \aln( oi ihi jiiotuluu tint 
procidentia is most pi one {n oitiii aftn tlu ihildduaniii: jnriod m niiihi- 
parous women in whom the entiie ueneiatne a})pntatus is dr< nh 
stretched and weakened hcnuid the pf*sv.,|,[),{\ of tn niiatit nt le-toiation in 
other mancein res 



CORRESPONDENCE 

LATE KESULT OF NEEDLING AN ACETIC ANEUKISM 

Editor Annals or Surgery 
Sir 

In the Annals oi Surglrt for Novcmbei, 1912, under the title of 
“The Surgical Treatment of Aortic Aneuiism,” 1 reported a case in which, 
in spite of piolonged medical treatment, the symptoms became so severe that 
the patient and hei doctoi thought she was dying 

Aftei a senes of necdhngs by the method de\ised by Sir Win Macewen, 
patient impioved so markedly that, as she expressed it, she was gnen a 
new lease of lilc She was able to go to the Coast for a holiday in 1910, 
after three needhngs, and after furthei treatment at the end of 1910, she 
was able to resume her ordinal j' household duties 

Recently, owing to hei having stiained heiself b}' lepeated lifting of a 
very heav}' piesemng pan, while making maimaladc, there was a modified 
lecunence of symptoms, and she came to see me at the Royal Infirm- 
ary, Glasgow 

A needle introduced on this occasion encounteied a much thickened 
antcuoi wall of the aneuiism, thus showing that the effect of the needling 
IS not confined to the aiea on the jiostenoi wall, scntched by the needle, but 
extends gradually lound the ciicumfeience 

d'he case was shown by me to the Membeis ot the Intei -State Post- 
Graduate Clinic lour of Ameiican Physicians who Msited m\ Clinic at the 
Roval in June of this veai 

Thus this woman who was very seriously ill and appeared to be dying 
in 1909, has been able, aftei tieatment by needling, to cairy out her oidinary 
woik and enjoy life foi a subsequent peiiod of 15 jears, which I think, 
justifies my again drawing the attention of the Profession to a very valuable 
method of treating all aneuiisms, but paiticulaily those where othei methods 
are not available, as in the aoitic vanety 

loiiN A C Macewen, M D , 

Glasgow 


To Contnbutors and Subscribers 

All contributions for Publication. Books for Review, and Exchanges should be 
sent to the Editonal Office, 145 Gales Ave . Brooklyn, N Y 
Remittances for Subscriptions and Advertising and all business communications 
should be addressed to the 


ANNALS of SURGERY 

227-231 So 6th Street 

Philadelphia, Penna 


613 



ANNALS of SURGERY 


VoL l.XXXU 


or'roHEH. 


\o } 


rox'rniBi Tioxs to brmx si iu.ehv 

\ inAm\ \L oi rnu’siN j>i i j*-sj s’l ld nu\iN 'it m^us 

]{ INTH \{ H \M \L \l>IMt{)\(’Il Will! (tlNtLVMl) J\r 

Ih \LII H K 1)\M>U M I) 

()i lUniMojii M» 

lIuniTH! It! I MlTMl ST II) "I I ( I lit HI Till JlillS- )|f>I I |S" llil'l [- «( « , « < vH < 1 

A Removal of Certain Deep-seated Brain Tumors — 1 In muk"' 
fill icni(nn) i^f em.ip^'iii.itet! niiiKu^' «in tlic ‘-nij.ni or t!u hi.un I'Liis jm 
insnpei.ilile diflkul- 
(les An .Ktui.Ue .ind 
.uletinale expciMiie oi 
the \umm . ahMihne 
conliol of hennn- 
at niic'talion 
V I t h the a‘'‘'Utantc 
of no jiost-opei.itne 
h 1 c e d 1 n <4. .ind tin 
atoidaiKC of in inn 
to the bi<im tn^ne 
duiinij the icino\al nl 
the ttnnoi . at e the 
three gieat fat lots 
upon winch a fa\ en- 
able outcome f i o m 
extnpation of ihe^c 
tumoi s depends i he 
.Ktuiale locali/ation 
of ail 1)1 am lumoi s 
now being ])ossii)lL. 
the c \ j) o s u 1 c of 
supeificiallv situated 
tumoi s should be 
toi respondmgh accu- 
late and should be 
sufficient foi (be 
need With the le- 

mova! of all such tumoi s we .iie not comer ned .i ilto s 

But many luUacianial tumoi s-polcnliallt l)emgn-~a,e nirso' foiul 
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natelv situated J hcv may he within the hi am sulistanee (pimeijially 
ependymal tumois) hut a gieatei numhei aiisc fiom the meninges (dural 
endothehomata) and are paitially oi entnclv hidden fiom the eiew offeied 
hy any o]3eiativc a])])ioaeh To attempt the extiipation of sueh deeply 
situated duial tumois hv the usual method of shelling them out with the 
fmgei, IS alwa}s a matter of great eoncein and is attended h\ a iiiohihi- 
tive moitahty late Although the tauses of this high death rate aie leadih 
undei stood— eerehial tiauma and hemon hage— the\ aie not so easily avoided 
T he first preiequisite of any opeiative proceduie — a good exposuie — cannot he 



obtained because of the deep and concealed position of the giowth Enuclea- 
tion IS therefore laigely perfoimed in the daik Jn oidci to leaeh the tumoi it 
IS inevitable eithei that the hi am he penetiated oi stiongly leti acted, and even 
then the exposure is tiansitoi v and imiici feet Undei such conditions bleeding 
can he controlled only hy quieklv p.ieking a hidden eaeity An operation so 
performed is not a pioeeduie of meiit hut lathei a desjieiate effoit An 
occasional successful outcome is seaicel\ justification foi the gieat ha/aids, 
even with the otheiwise hopeless outlook foi individuals so afflicted 

The purpose of this communication is to jiiesent a method hv which man) 
of these tumois can he exposed At fii^t glance it may apjiear radical, hut 
the ladical featuie has been used in othei operations ' and is now used without 

' Daiidj, W E Tieitinent of Non-cncapsiilatecl Brain tumors bj Extensive Resec- 
tion of Contiguous Brain Tissue Johns Hopkins Hospit il Bulletin 1922 ^ol xxxni, 
p 188 
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In the tumoi Mc)]e(i\ei svuh fh‘-un))imf‘« iini.iliihu. imui t!uim*>s lis - 
/mess etc due to the tumurv pif'-ime (ine-^uie) iuu ot tjo I.u ih/nv: 
ini])oitame. (hsapjjc.u when the tumoj jv ununtd wuh the i itniiitunU" 
1)1 am tissue 

Fie(|uentl\ duimt^ the jiaM few \eai'. wi ha\e i.uefulh e\U'id \,u\m ‘4 
amounts of eoitc\ and tlie subjacent white inattet (m Mliut aieavi o\ctl\)ut; 
a tumoi moidei to hettci inspect the tuniot and deteinmu w he tint oi not its 
chaiactei wall peiniit cnutleation and aKt. to help m the niou i neful dissec- 
tion of the neo])lasni Coitical lesectioiis ,iu on the* whole sup^ imi to tiaiis- 
actions \Vhen tuniois aie sioojied out thioue;h an nuiscd coitc\, the 
contiguous hiam tissue is ahvacs hadh tiauinati/cd both tioin the cxtiip.uion 
and e\en moie fiom effoits at h.emost.isis 1 he miui\ so induced Icsids to 
numeious small hcmoiihages and .i ceiehial cedenia ot such iiiagmtude that 
not mfiequentlv hefoie closing the wamiid not onh has the caMtc^fioni which 
the tumoi has just been lemcned, become entiieh ohhteiatcd. Imt the mtia- 
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cianial piessuie may even Ijc giealei than when the dm a was first opened 
This eflect of ceiehial injiny is one of the gieatest factois in the opeiative 
moilahty following the extiipation of biain tumois 

The case which is heie lepoited offeis a seveie test of the usefulness of 
this opeiative pioceduic since it was necessaiy to remove, as a preliminary 
measuie, the left fiontal lobe m a iight-handed individual Though this lobe 
has long been thought to be most conceincd with the intellectual function of 



Fit. 4 — ShowinR the front'll lobe nonrlj resected the tumor just "ippeirm!; behind n vessel which is 
lignted with silver clips The 'interior horn of the Htcril vciUriclt hns been opened nenr the tip 


the biam, lobe lesections ha\e shown that it may be lemoved without any 
appieciablc mental impaiiment 

The clngnosis and locali/ation of this tiinioi offeied no paiticular diflicnllics He 
wis i well-developed nnn of fortv-thicc Foi eighteen months he hid complained of 
seveie headaches which begin in the ftontil region and ladiatc aionnd both sides to 
seltle III the occiput At fnsl the he idachcs occuiied cveiy two oi thiet months and 
lasted fiom two to five days Giadiiallv they have become more fiet|uent, now it 
mteivals of two to thiee weeks -Dir/iness frequently and double vision occasionallv 
accompany the headaches Di7ziness is associated wath a tendency to fall forward 
Peculiar foul odors and tastes for which there is no obvious evpl uiatioii (uncinate 
attacks) ire associated ivith these spells, and food taken at these times is either bitter 
or tasteless At times theie are attacks m wdnch the head draw-s forw'ard, the neck 
becomes rigid, blind spots appeal, and occasionally there is ilso a dazzling airay of 
colors In none of the attacks was there loss of consciousness or geneializcd convulsions 
(grand nial) The headaehes were ihviys intensified during these spells He thinks his 
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llic left hemisphere ami of the mfenoi mu t ire oi tin Un limp nil uul ftouiil Io’hx 
re\calt(l no sign oi a tumor 1 he louei put of tlu nontil loin lunn'ti s, ,n,f<I t 
little softci than the iitiRhhoriiiK pirittil lola \ \intiinil.u lUidlf u n laveitn! iiiti* 
the area of soflcniiiK: (just .mttiior to Ilnua’s eoiuolutionf and eiu.nmtfuil i 
resistance about 6 cm below the suriaie \ nasal ddntoi was used u. udlow up tlu 
track of the veiitnculai needle, and when tlu hi uks weii sjire.aid iput the mu dl put 
of the tumor whicli was visiljlc was seen to he ehaiaetenstic oi .i dural eiulotluliom.i 
theicfoic a poteutiallj heniKu tuinoi 1 lu. mfiiioi sunaie of tlie iioiilal lolu v n 
inspected and the tumor exposed ouh when tlu lelt ollieloit nine w.is hiomjiil 
into view' The brain was sliKhtU adluient to tile Hum of the skull just nusnl to this 
ner\e and when these adhesions weie ftciith hioken the tumor eoidd lu sun It w n 
situated almost preeiselj m the centic of the Oooi of the aiUuien fossi ,>{ jhi skull 
and posteriorly projected o\ci the lesset wiiiffs of the splunoul into hotii tlu iiulit md 
left middle cranial foss.e rMimh attached to the dura of the eiihiiioim plate-liom 
which It arose— this encapsulated tnmoi extended as f.n to the npht as to the kll 
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cianial piessuie may even be gieatei than when the dm a was first opened 
This effect of ceiebial mjiuy is one of the greatest factors in the operative 
moitahty following the extiipation of biain tumors 

The case which is here lepoited offeis a seveie lest of the usefulness of 
this operative proceduie since it was necessaiv to remore, as a pielimmary 
measure, the left fionlal lobe in a right-handed individual Though this lobe 
has long been thought to be most concerned with the intellectual function of 



Fig 4 — Showing the frontal lobe neTrl> resected the tumor 311st appearing behind a %cssel uhich is 
ligated uith siher clips The anterior horn of the lateral \cnlnclc has been opened near the lip 


the biain, lobe lesections ha\e shown that it may be lemoved without any 
appreciable mental impaiiment 

The diagnosis and localization of this tumor offeicd no pirticular diflictiltics He 
was a wdl-developed man of fortv-three Tor eighteen months he h id compl'micd of 
severe headaches which begin m the frontal region and radntc around both sides to 
settle m the occiput At first the headaches occurred c\crv two oi three months uid 
lasted fiom two to five davs Graduallv they have become more freciucnt, now at 
intervals of tw’O to three w'eeks 'Dizziness frequently and double MSion occasionallv 
accompany the headaches Dizziness is associated with a tendency to fall forward 
Peculiar foul odors and tastes for w’hich there is no obvious explanation (uncin itc 
attacks) are associated wnth these spells, and food taken at these times is either hitter 
or tasteless At times there are attacks in which the head draws forw'ard, the neck 
becomes rigid, blind spots appear, and occasionally there is also a dazzling arrav of 
colois In none of the attacks was there loss of consciousness or generalized con\ulsions 
(grand mal) The headaches were aUvays intensified during these spells He thinks his 
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and was skirted on botli sides b\ the olfactoiy ncrecs wbidi were cuived around its 
sides (Fig i) Situated in this inaccessible position-' entirelj bencatb tiie brim and 
under both bemisplieres— tlie operative approach would permit the cxposuie of only a 
small fraction of the tumor’s surface and this onh by ipphing undue retr iction of the 
brain, evbich evas already bulging from picssure 

Two courses were open (i) to leave the tumor m place ,md be content with a pallu- 
tive decompression, or (2) to make i better evposure of the tumor b\ resecting the left 
frontal lobe and then ittempting the tumor’s removal With p dilation life might be 
presersed for some time, but the unein ite ind genuine epileptic .ittacks would not be 
benefited and sooner or latei Msion would be lost from diicct pressure of the tumor 

upon both the optie ner\cs 
and the optic chiasm and of 
course CNtiitualh de ith \\ is 
ine\ it.ible — iltogethei <it best 
i most depressing outlook 
Ain itlempt to bhndh c\- 
tirp itc such 1 blood\ tumor 
with the linger would line 
meant ceit.im death from 
hemoi rh ige a 11 d cerebral 
ti luma 

I'rom past experiences 
we were justified in issiim- 
mg tint i resection of the 
left fiontal lobe w is coin- 
p.iritneh safe ind harm- 
less 7 heie seemed no 
other hope of <1 siiccessiiil 
extiijntion Since the tumor 
was of the benign eiicapsu- 
1 1 1 e d ind non-reriirring 
tjpe Its successful remo\ il W'ould «urcl\ result m a peim incut cine, presers ition of 
eyesight, and probabh also m the cessation of the epileptic ittaeks (with the unci- 
nate aur.e) 

Against remov d of the tumoi with prchmmais resection of the front il lobe 
there was not onl\ the idded risk to life but also the d mgei of injuimg the motoi speech 
centre The addit on il danger to life could piob.ibh be ob\ lated be tbe sifer plan of 
remoMiig the tun or it a second-stage operation two or tbiec weeks later should this 
appear necessarj The adsisabilitj of i one- or two-st ige proceihne could be left for i 
decision (depending upon the patient’s condition) .iftei the fiontil lobe hid been 
resected And fiom the results of previous left frontal lescctions there seemed no doiilit 
that injurj to the speech centre (Brocas aiea) could be uoided 

After carefullj ligating the \ems entering the longitudinal sinus, the coitical vessels, 
and the subcortical vessels as they were encounteied, the left fiontal lobe wis excised 
(Figs 2, 3, 4 and 5) A sate margin of tissue w'as left interior to Biocas arci The 
resulting cerebral defect extended mcsi illj to the falx and posteriorh to the optic 
foramen (Fig 5) Except for the dural attachment, almost the entne surface of the 
tumor could then be brought into view' B\ letractmg the iic/ht frontal lobe even the 
right side of the tumor could be seen The pole of the tumor which projected over the 
lesser w'lng of the sphenoid and dipped into the middle fossa compressed tbe optic 
nerves — the left as far back as the chiasm — and the intern il carotid arteries though it 
was not fixed to am of these strueturcs 
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Fir 6 — Photofrapli of the tumor, its wcipht is 36 ( rams 
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Such tumois could doubtless be lemoved with giealei euse and safely tbiougb 
a defect cieated by lesection of the light fiontal lobe 

Foi ceitain tumois situated deeply m the ucjlit side of the middle ciamal 
fossa, piebminaiy lesection of the tempoial oi occipital lobes would be 
justifiable though of couise m such instances conti alatei al homonymous 
hemianopsia would lesult Section of the left occipital lobe posterioi to the 
supiamaigmal and supia-angular gyii appaiently leave no stigmata otbei 
than a light homonjmous hemianopsia The inclusion of these sensory speech 
aieas could harcllv eiei be justifiable cien with pieseivation of life There is 
usually no need of a decompiession following resection of a ceiebral lobe for 
the defect cieated by the missing lobe will usualh moie than compensate the 
oedema which follows 


SLM MAKY 

A case IS picsented of a duial endothelioma fan encapsulated benign 
tumoi ) aiising from the coveimg of the ciibiifoim plate. occup\ing both sides 
of the ciamal chambei to an ecpial degiee The tumoi was completely 
removed after a piehminai} lesection of the left frontal lobe No loss of 
function of aiu bind followed the opeiation This proceduie fiesection of a 
silent ceiebial lobe in part oi whole) is advocated as a method foi the iemo\al 
of ceitain intraciamal tumois known to be benign and which aie situated 
at such a depth as to be in laige part oi \vhollv hidden fiom mow 

The puipose of the method is to piovide a good exposure of the tumoi so 
that the biam may not be mjuied in leaching and lemoMiig the tumoi , that 
the tumoi may be extirpated careful!}, and that bleeding may be conti oiled 
deliberately instead of being left to chance 

B An Intracranial Approach with Concealed Incisions — The accom- 
panying diaivings illustiate a craniotomy ajipioach which ivas designed to 
leave the opeiatne scar concealed IMost loutine cianiotomy incisions, and 
all in wdiich the fiontal lobe or hypophyseal legions are exploied, cioss the 
foiehead in fiont of the ban line, leaving scars of A^aiying extent permanenth 
visible As the hair line lecedes natui ally the scai lengthens While caieful 
and painstaking closuie of wounds has made scais fai less obtiusive, at best 
they aie an unwelcome adoinment 

The incision of this approach is not unifoim, consideiable latitude being 
allowed owing to the dififeient shapes of the ban line In a geneial wav. 
It may be said that two small moie oi less U-shaped adjoining skin-flaps 
(Fig 3) are made instead of a single laige one, a middle limb seivmg both 
as the back of the anterioi and the fiont of the posteiior skin flap Ihe base 
of the anterior flap is directed towaid the 01 bit, the base of the posteiior 
dowmward towaid the z-^goma backwaid much as the posteiioi half of the 
customary cuivilinear cianiotomy incision When exposuie of the fiontal 
^ 520 






intracranial approach with CONCEAI ED INCISIONS 
.eg, on .s not to its Innb 
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pel losteum The posterior flap is reflected later with the bone The teinpoi al 
muscle IS incised paiallel to its fan-shaped fibres, anteriorly as fai as the 
leflected flap will permit and posterioily directly under the skm incision 

(Fig 4) 

The peiforatoi openings in the bone are so placed as to be coveied by the 
hair, thereby avoiding a slight depiession which otheiwise might follow At 
times when additional reinf 01 cement of a bevelled edge is advisable, an extia 
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perfoiator opening is made antenoily undei the tempoial muscle which 
covers the bony defect 

When the hypoph}seal region is to be explored it is advisable to cany the 
anterior limit of the skin incision i to 3 cm onto the uncoveied foiehead 
(Fig 4) With this additional extension it is possible to reflect the anterior 
skin flap to the supraorbital ridge and to section the bone at the anterior-most 



Tk 6 — ^Showin^ the scar beneath the hair line 
only the anterior flap has been used In thia case a 
dural endothelioma ^vas removed from the frontal 
Photo^rraphed ten days after oper itiou 


when Pig 7 — Showing the anterior c'^tent of 

larpc the skin incision in a patient whose entire 
lobe frontal lobe was resected in two stapes 


pait of the cianial chambei 1 ha\e used this appioach exclusivelv foi hypo- 
physeal tumors foi several vears 

The entiie frontal region of the hi am can be pei fectlv exposed hr the 
anteiior flap alone (Fig i) This restiicted appioach is lecommended pai- 
ticulaily for tumois involving the fiontal bone hefoie the exposuie of lesions 
(other than tiimois) of the fiontal lobe Recently this exjiosme was ample 
to permit the removal of a laige duial endothelioma of the fiontal lobe 
(Fig 6) However, except in unusual inti acranial tumois, one desires a 
maximum lathei than a minimum exposure 

It will be noted that in the major appioach, much of the incision thiough 
bone 01 dura is not iinmediateh^ beneath the skin incision Not only is the 
possibility of an occasional cerebiospinal fluid fistula theieiiy made moie 
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remote, but the danger of an accidental skin infection being earned to the 
underlying bone or brain is of less concern 

The approaches mentioned have been used m piactically every case (except 
■where the patient was bald) of cerebral tumor or ciamotomy for other jiur- 
poses, for several yeais Among the fiist cases, the angle where the incisions 
joined occasionally failed to heal perfectly, but with care in preserving the 
circulation by a painstaking closure at this point there has not since been the 
slightest defective healing 
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REi\AL TUBERCULOSIS 

A CLINIC VL SURVEY OF 295 CASES, 00 OF AVIIICII WERE NOP OPERATED ON 

Bt Mauri r/ Persson, M D 

OI SlOCKHOIM, Swi DFN 

I iioM rill siiiinrki nnMiTMrsTor Tin shmiiiimhi iiosi itii oi stikmioim, 
inoFissonj \KHi\u\ riiiu kin in i iiii i 


S\ NOPSIS 


I Statistical cl ita 
II SMnptomatologic.il siir\ev 

III Post-investigation of non-operatccl c.iscs 
I Mortalitc .ind causes of death 

2 P itients sunning uid their condition 

IV Post-iin cstig.ition of operated ca^es 
'\ Ncphrotoim and hidnee rcsect.on 
B Nephrectonn 

a Bilateral renal tuberculosis 
b Unilateral renal tuberculosis 

1 Operatne inortalite and e mses of death 

2 L<Ue inort.ihtc ind causes of de ith 

3 Patients sure mug and their condition 

4 Operatne technic ind wound he.iling 

5 Bladder tuberculosis its prognostic il importance 

6 Prcgnance and delnere in nephreetoinired women 
V Summ ir\ 

The piesent papei is a clinical stuch of the lenal-luheiculosis material 
obtained at the suigieal clinics of the Seraphimci llosjMtal Stockholm dining 
the peiiod 18(^0-1920 Ihe eeai 1920 has been fixed as a hmit-\eai in oidei 
to allow of sufficient lapse of time aftei tieatment m the hospital to peimit 
of an opinion being diaevn legaidmg the final lesiilts The diagnoses hace 
m all the cases been deteimined b\ (1) Pioving the piesence of piis-ccUs 
and htbctclc bacilli m the mine eithei In the micioseope 01 In gumea-pig test, 
(2) a liiitological examination of the extiipated kidney 01 (3) bv aiilopsv 

Fiom the analysis theie ha\e been excluded 36 cases opeiated on dm mg the 
peiiod in question wdieie the extiipated kidney has. macioscopically, shown 
tubeiculous alteiations, but cvheie tubeiclc bacilli have not been shown 111 
the mine, and wdieie the kidney has not been iinestigated histologically, 
01 pieseived 


I SI \11S11C\L D\rA 

I ^cx — In the matcr1.1l men are m a great maJont^ Among those operated on, 
men are also in the imjoritv, although not to such a high degree, as wnll be seen from 
the appended table 

Piitire material 295. Men 194 (658%) and women loi (342%) 

Operated 205 Men 123 (Co %) and w'omen 82 (40 %I 

Not operated 90 Men 71 (78 ) and women 19 (211%) 
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5tK decade 38 cases 
6th decade i3 cases 
7th decade 4 cases 


205 

Cases not operated on 

90 

109 

Of these right side 

15 

88 

left side 

10 

8 

both sides 

38 


side unknown 

27 


renal tuberculosis 

a i dative displacement m favor of women m 

In these figures, consequently, we 

respect to cases that have been operated on tuberculosis is most frequent 

the th,rd and fourth decades J ,l„,e 

the present .uater.al, utee more than 64 per cent 

mentioned age-groups 

1st decade S cases 
2nd decade 46 cases 
3rd decade 85 cases 
4th decade 104 cases 

The five cases ... the firs, decade were 

one in the ninth year of age “ 245 cases did not discover a single 

,n this aee-group JVMoh^\ for instance, among 245 cases ma 

mstance, and Bi««.c/r discovered no Tre'^'e-^^^^ decreasing, and. 

Subsequent to the fourth decennium we find tlie trequenej l 

after the seventh, there is not a single case r 11 .e 

3 Mc-l., Ihe mater. at e.a.,....ed, the cases arc d.v.cicd as folWs 

Cables operated on 
Of these right side 
left side 
both sides 

In some instances, however, our methods of investigation which, unfortunately, are 
still far Tom perfect, may have led to a faultv determination m one chrecti.m or the 
other In four of the double-sided cases, the operation was made with the premise that 
S Lbe;culos,s .vas u... lateral. a„d ,t teas uo. unt.l autopsy that the b.lalc, al.su, was 
discovered It is difficult to say liow manv of the non-dissected cases, especia > 
earlier ones occurring m the material, were 111 reality bilateral when they were operated 
on although they had been considered, and were treated as unilateral cases Even with 
the resources ne have at our command at present, it is probably impossible to discover 
a verv early kidney tuberculosis before pns-cells and tubercle bacilli are discovered m 
the ui-ine from the kidnev 111 question, i r , before a closed tuberculous focus has broken 
into the kidney pelvis In icality, however, such a source of error is probably not \er} 
great In cases of secondary bilateralism, i e . where infection of the second kidney has 
occurred from the first affected kidney, there will probably evist a great possibility ot 
pro% mg alterations m ureter-urme, for we suppose that the spreading to the other kidnev 
usuallj takes place via a secondary tuberculosis of the bladder and infection ascending 
along the ureter Those instances where bilateral tuberculosis can easily be o' erlooked 
are, consequent^', chiefly the primary bilateral cases These are, undoubtedly, rare 
Chronic kidney tuberculosis most certainly develops as a rule, unilaterally at first, and 
remains so for a fairly long period 

With the above reservations, we find in the material at hand, if we neglect the 
uncertain cases, a determined bilateralism in about 17 per cent of the cases Of the 
33 instances that ha\e proceeded to autopsy, the tuberculosis was double-sided m 12 
cases Of the 16 cases not operated on and that were obducted, 8 were bilateral 

4 Coincident Tiibciculosis in Oflsci Oigans — Although we probably all agree that 
primary kidney tuberculosis, m the real sense of the word hardly occurs, it is far from 
the part that m every case ol surgical kidney tuberculosis, evidence can be shown of other 
tuberculous lesions still existing m the patient, or that have healed A primary kidney 
tuberculosis presupposes that the tubercle bacilli enter the body without causing any 

*In this material there is an instance which was operated on with ideal results, seven years after 
the diagnosis of unilateral kidney tuberculosis had been determined The patient lives and is in good 
health now to \ ears after the operation 
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alterations in tlie entrance, and that the}’ reach the kidne} via the blood-vessels, vvitliout 
giving rise to an} anatomiail alterations on their wav thither We do not dcii\ this 
possibility, but, practically speaking, one manifestation or another of tuberculosis, has, 
probabl}, ah\a}S preceded tuberculosis of the kidncvs, although, in many instances, the 
clinical symptoms of the first may have been so little noticeable that the tuberculosis 
of the kidney has apparently been primary 

Among 300 patients suffering from renal tuberculosis, who were subjected to com- 
plete clinical and rontgenological investigation of the lungs, Biaascli° discovered signs 
of pulmonary tuberculosis m the case of 84, or 28 per cent luberculosis of the bones 
was found m 6 per cent of a total number of 346 patients 

In the material of the Scraphimer Hospital, s}mptoms of other tuberculous lesions 
was discovered m 150 patients, or about 50 per cent of the whole number, in accordance 
with the following table 


Pulmonary tuberculosis 
Genital tuberculosis 
Bone and joint tuberculosis 
Pleuntis 
L} mphadenitis 


66 cases 22 4 per cent 
46 cases 15 6 per cent m men 
21 cases 7 1 per cent 
7 cases 
10 cases 


5 Ilocdtlaiv Tendency — In the 142 cases vyhere positive or negative statements of 
this factor existed, the occurrence of tiibciculosis among relatives was found m 36 cases, 
and the absence of or ignorance of such tcndenc} in 106 Hcrcditar} tendcnc} could, 
consequeiitl} , be traced 111 about 25 per cent of the eases Lozeer and Shupc^'’ found a 
corresponding figure of 29 5 per cent among 61 cases 


11 SyMPlOMAfOIOGICtL SbRVlA 

According to current experience the clinical picture of kidncv tubciculosis is 
multifarious The subjective troubles first noted b} the pitients in the present miternl 
vary in fairlj high degree in different cases The following table shows their rekilive 
frecjuenc} 


Slowly progressive, chronic cvstitic s}mptoms 

200 

(685%) 

Of which, with ha.maturirc 

1 22 


without hiematuria; 

/S 


Acute c}stitic svmptoms 

16 

( 5 5 %) 

Of which, with hcmaturi.e 

10 


without ha:maturi'e 

6 


Dull pains m kidne} region 

27 

( 92%) 

Of which, with later c}stitic svmptoms 

21 


Renal cohc-pains 

26 

( 92%) 

Of which, with later c}Stitic svmptoms 

20 


without later cvstitic svmptoms 

6 


Initial, fairly great hTematuna 

16 

( 5 5 %) 

Of which, With later c}stitic svmptoms 

12 


without later cystitic s}mptonis 

4 


Sepsis cv abzcczzii pci incplinlidc 

1 


Perfectlv free from subjective svmptoms 

6 



Bladdci zntlabililv, conscejuenth', is the most eomnion svmptom and was found 
in 74 per cent of the cases Then comes pant ni the Kidncvs with 185 per cent half 
being dull pains and the other half of a colic-like nature The third pi ice is occupied 
by h(cviatui ta, with 5 5 per cent 

Six of the cases belong to the symptomatologicall} pe'-fectiv indolent tvpe In one 
01 them, miliary tuberculosis broke out after a fracture of the pelvis, and on autops} 
a kidney tuberculosis W’as discov’ered The other fiv’C were under observ'ation for other 
complaints, and kidney tuberculosis was found mercl} as a result of routine examination 
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During the latter part oi the course of the disease, there appeared macroscopic 
hemafuna m further 45 2 per cent of the cases On one occasion or 
the case in, altogether, more than 50 per cent of the instances Symptoms of bladder 
irritability appeared during the latter part of the course in 18 i per cent of the cases 
Thus, such instances occurred 111 more than 92 per cent of the cases during longer 01 
shorter periods Among these there was noticed a markedly periodic remittent course 
in 386 per cent of the cases, and an evenly progressive course in the reniaindei 

Inconiincnce has occurred in, altogether, 8 cases, \ e , m about 2 7 per cent In two 
instances, children of from 7 to 8 years of age, this was of a markedly nocturnal type 
In the other sik, it was diffeient, being both nocturnal and diurnal In one instance, a 
woman 46 years of age, whose complaint began as an acute cystitis, such mvoluntaiy 
passing of the urine had continued 19 years, and had not been preceded by any desires 
to urinate, with the exception of during the very earliest part of the peiiod During 
all these years this had constituted the patient’s only symptom, with the exception of 
some slight pains that had been felt on a few occasions m the left side of the abdomen 
In three of the instances, incontinence appeared periodically as a symptom of deteii* 
orating chronic cystitis Two of the patients were men of 26 and 28 years, three weie 
women of 18, 46 and 66 years, and three children between 7 and 12 

In all the cases of incontinence, kidney tuberculosis proved to be in a 1 datively 
advanced stage, 111 five instances bilateral and m the other thiee unilateral, but with the 
diseased kidney much tuberculated Casuistics, therefor, display no instance where 
incontinence has been an early symptom in the real sense of term, but, on the other 
hand, it is evident that the mucous membrane of the bladder has not necessarily been 
macroscopically tuberculated 111 any very great degree, for there are two instances 
where alterations of the bladder have been limited to a slight redness or a slight ulcera- 
tion around one ureteral orifice 

Polvium — Although the mateiial is not completely examined with rcgaid to this 
question, it is evident that, in many instances, the amount ot uriiit has been larger than 
the normal, in many instances exceeding 2000 grammes per day 

General Symptoms —Loss of weight, diminution of vigoi, loss of appetite, etc, have 
occurred m 51 per cent of the cases The loss of weight has, m most instances, been 
moderate, only m one or two cases has it exceeded five kilogrammes 

67/ me —The reaction was acid 111 887 per cent of the cases, amphoteric m 7 pei 
cent and alkaline m 42 per cent In ii 5 per cent of the cases with acid reaction 
secondary infection existed, in one half, coh-, and, 111 tlie other, strepto- and staphy- 
lococci In 33 per cent of the cases with alkaline reaction there existed secon- 
dary infection 

Albumin was found m 97 5 per cent of the cases, 102 of which only as tiaces, but 
in the rest in to a somewhat more considerable extent, in no instance, howevei did it 
exceed 6 per cent usually one per cent In 7 cases Heller was negative, after tests 1-3 
times repeated Rovsing“ has pointed out that, such cases without albuminuria aie not so 
extraordinarily rare Among 200 cases he found where albuminuria was altogether absent 
or where it only appeared intermittently ’ 

The sedimenl contained pus-cells in every instance, from relatively unimnoitant 
(luantities to unheard-of masses, in no instanee tvas the amount so small that the nns- 
cells could be noted as "rare” Mtcroscoptc blood, or reliable statements as to the 
occurrence of blood m the unne occurred m 68 per cent of the cases The corre L b 
mg figures in Crabtree and Cabot* tvas 642 per cent rtsponti 

Tubcch-bacll, were demonstrated microscopically in 783 per cent of the cases 
a d by guinea-pig test in a further 7, per cent, or a total of 856 per cen In the 

na cJ ’Set”' no examinaL of the tt,“ 
pcitccl kidncj Ekehorn ststes that there oui^ht in i 

tubercle-bacll, in 80-90 pe^ cent of the cases demonstiatmg 

Palpable Ktducy -In 76 cases, or about 25 per cent, the diseased kidney 
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ab’e, more or ksb enlarged and, in most instances, quite tender to pressure In 27 
cases, or about 9 per cent , \\ ith non-palpabic kidnev, there was tenderness to pressure 
or muscle-tension over the place of the kidncv In 6 cases the healthj kidnev was found 
to be palpable but not tender to pressure, while no local sMuptom could be demonstrated 
by palpation on the diseased side Ekehorn'’ and Wildbol? ” declare this stmptom to 
be a sign of compensatory enlargement In the majoritt of cases 63 per cent there 
existed no external symptoms from the kidne\s 

in POSl-IXVLSl IG\TION 01 NON-OPI RAT I D CASI S 

In judging the value of nej^hrectoni} in renal tuberculosis a comparison 
between the later course of the disease in the nepbrectonn^ed and the non- 
nephrectomized cases is of inteiest Among the 90 reliable cases which, as 
regards the diagnosis, fulfilled the conditions stated in the introduction, but 
which, for one reason or another weie not subjected to nephrectomy, 38 w'ere 
double-sided, so that there w-as no question of an operation In 27 instances 
It was impossible to decide if the tuberculosis w'as unilateial or bilateral in 
consequence of extreme bladder alterations w'hich rendered ureteral catheter- 
ism impossible In 15 cases the tubeiculosis w'as right-sided and in 10 left- 
sided In most of these 25 instances no ojieration w'as carried out in 
consequence of the patient's refusal to submit to one In some few’ instances 
operation w’as contra-indicated b\ manifest jHilmonarv tubeiculosis in an 
advanced stage 

I Mo)ta}ity — Of the 84 cases in w'hich reliable information has been 
obtained on post-m\estigation, 71, or <?4 5 pc> emt of the nou-opciated 
patients oic dead Since the beginning of the disease theie ha\e died w’lthin 
two years, 26 -=31 per cent , w'lthin three to fiie lears, 27 — 32 ]>er cent , 
within six to ten years, 12 =- 14 3 per cent , aftei ten leais, 6-7 per cent 

There have thus died within the fiist file lears aftei the beginning of the 
disease 63 per cent of the non-nephrectomized cases For the sake of com- 
parison there is given an investigation In Wildbol/ ’■* Of 316 non-ojierated 
patients, there died w’lthin two leais 33 3 per cent , within five leais a total 
of 58 per cent 

A life s-length of moie than ten leais has been show’ii in the cases of 12 
patients, or 14 3 per cent 

Of the 25 cases of unilateral lenal tulierculosis w’here ojieration w’as 
consiclered indicated but was not carried out two have not been founcl Of 
the remaining 23, there have died 16 w'lthin five vears, or about 70 per cent 
A total of 19 have died, or 82 6 jjer cent , a moitahti, consequenth w’hich is 
in very good agreement with that of the whole of the non-ojierated material 
( 84 5 per cent ) 

Causes of Death Kidney and urogenital tuberculosis and its sequels 
general cachexy and ursemia are 111 great preponderance, forming about 80 
per cent Next come acute miliary tuberculosis, with 84 per cent, and, 
finally, a few cases from other causes Pulmonar}’ tuberculosis, 2 Morbus 
Addisoni i Tub jTeritonei et intest , i Ci stoscojneal injurv, 2 Paralysis 
cordis e CHCl , i 
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O Smvwwg PaMi,K- 0 ( the 13 surviving cases, one of which has bee ^ 
observed fo. 27 and six for more than ten years, five have been personall) 
examined by the present wntei The remainder Im e sent in written detailed 
replies respecting their condition The following groups are distinguished 
a Ummpioved and Wane —Of the 8 cases in this group, 6 were bilatera 
with pus-cells and tubeicle bacilli from both ureters, one was unilateia , 
with healthy urine fiom the one uretei, and, finally, one unknown if the case 
was uni- 01 bilateral (only one uietei catheteiized, and in the mine from this 
there wete discovered pus-cells and tubeicle bacilli) The longest period of 
observation since the beginning of the symptoms is fourteen years, the 


shortest four 

A common chaiacteristic of all these cases is that the symptoms continue 
to trouble the patients just as much as, oi more than, they did during the 
sta) at the hospital At the lime when the patients were post-examined, thev 
w^ere not fully capable of working The weight is unchanged, oi displays 
some little increase The desire to urinate is fiequent, as much as twice m 
the hour In all the cases but two, there still occurs a smarting pain on ui ma- 
tion The urine is now and then mixed with blood, but otherwise usuallv 
clouded In the three instances that the present wiiter has had the oppor- 
tunity of examining personally, there weie still found tubercle bacilli m the 
urine, together with pus-cells In the single instance m which the writer has 
had the oppoitunity of making a cystoscopic examination, there was discoveied 
considerable bladdei alterations, which rendered uieteral catheterization 


impossible One of these cases is of interest insofar that, for more than three 
years it displayed an increasing improvement in all the symptoms, and then 
afterwards grew worse This was the only instance of unilateral tubercu- 
losis in this group 

b Subjectively Impiovcd — This group includes thiee cases, none of 
which was detei mined as bilateral The period of observation 21, 15 and 12 
yeais, lespectively None of these cases has been investigated by the wiitei 
personally, but his statements aie based on the written information supplied 
by the patients 


A common feature of the cases is that the symptoms continue m a more 
01 less maiked foim, although more slightly than during the patient’s stay 
at the hospital The patients are eithei quite capable of woik, 01 almost so 
Two of them have increased in weight, one is of the same weight as at the 
hospital Ihe urine is stated to be deal , and, excepting foi a short time after 
the patients leaving the hospital, has been fiee from blood The desire to 
inmate occurs once eveiy three 01 four hours During the last few veais 
urination has caused no smarting It ,s stated that tuberculosis has not 
appeared in any other form since the staj at the hospital The urine has not 
been examined for tubercle bacilli nor has a gumea-pig test 13001"^ 
c Subjectively Restoied to Health group of non-nephrectomized 
cases, which is of mportance from many points of view embraces two cases 
l>0.h „„.,ateral The i.r.od of observafon, from the hegmm 4 of the 
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symptoms, is' 27 and 17 yeais, respectively In lioth instances, the writei has 
had an opportunity of caiiymg out personal post-investigations, supplemented 
by gumea-pig tests of the urine 

Common to both cases is. that the subjective sjmptoms have disappeared 
without a tiace On examination, the patients were found to he pei fectly 
able to woik, they have inci eased, lespectively, 13 and 9 kilogrammes m 
weight Desiie to 111 mate, not mal , thiee times a day, o-i at night No pains 
on uimation 01 otheiwise The urine clear, never blood-colored during the 
last few years No albumin in the uiine, noi any tubercle bacilli or othei 
liacilli In the one instance there weie some few leucoc\tes, in the other, no 
sediment The guinea-pig test m one case (the oldest) lesulted negatively, 
m the other positively 

As these cases are worlhv of interest, n simimanred histoi\ of the illness is 
here appended 

(i) Female, twentj-four \eais ol age (1177/1897) Diagnosis fbe irii dxt In 
September, 1896, there occurred at intervals of some da\s, an aching in the region of 
the right loin and the bladdei, accompanied b> \omiting, frequent desire to urinate, and 
clouda urine In December, 1896, sharp pains 111 the abdomen on urination, and, occasion- 
allv, blood in the urine The simptoms continued with larjing intcnsiti until admittance 
to hospital, Februari 6, 1897 Slalit<; Good general condition Pale Temperature 
37°/38'’ C Frequeiic} of urination was c\cr\ third hour bj da\, and a couple of times 
by night The right Kidnc} palpable somewhat enlarged, tender Amount of urine 
daily 2000 ccni Urine clotuh , shghth acid traces of albumin Large nunibers of 
white blood-corpuscles and numerous tubercle-bacilli in the sediment The patient was 
treated wntli salol, i gramme three times dailj, and laaation of the bladder with lapis 
infernalis solution Discharged March 13 1897, subjcctncK impro\cd Pams in the 
right side then less see ere, desire to urinate slighter and less frequent urine clearer 
A couple of months after discharge from hospital, the desire to frequent urination and 
the smarting pains disappeared and the urine became crestal-clear Since then, there 
have been no difficulties wath regird to urination In 1921, occasional sMiiptoms of 
ulcis duodeni Admitted to the medic il clinic i (Prof I Holmgren) Jul\ 3 1922 
Rontgeiiological determined ulcus-recess m duodenum Jul\ 12, liTiuatemesis of about 
one litre blood Discharged August 23, for further attendance at home No improve- 
ment Readmitted to medical clinic Januiry 10, 1923 Right kidne\ pilpable Urine 
acid Heller negative In sediment, fairlj large numbers of white blood-corpuscles 
and coh-bacilli No tubercle bacilli Gume i-pig test negatne Januar\ 19 Cxslo- 
scopic exavunahon bladder contents 300 cem Walls of bladder pale and without 
ulcerations or granules Left uietcral orifice W'lthout rciuaik Catheter enteis about 
30 cm .Right ureteral orifice could not be found In urine sediment fioiii left iirctci 
a few^ red and wdiite blood-corpuscles, and a very few^ coh-bacilli 5 c cm 04 per cent 
indigocarmiu solution injected intramuscularly After a quarter of ui lioui there ran 
from the left ureter a blue-giccn coloicd uiiiie Fiom the place of the light uretei 
oiificc there came no colored liquid Rontgen examination of kidneys Right kidnev 
shadow IS considerablj smaller than that of the left and has an irregular lobate form 
Its greatest breadth is about sH cm No calcification demonstrable wnthiii it Here 
there occurs an evident shrinking of the right kidney and, probably, a compensator) 
hypertrophy of the left After examination September 17, 1923, the patient is still with- 
out any urination troubles Increased 13 kilogrammes in weight Urine clear, without 
any other pathological constituents than a few white blood-corpuscles Right kidney 
palpable, appears to be enlarged Left kidney not palpdile 
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Heie then, we have a case of a woman, twenty-seven yeais ago, when 
twenty-foui years old, pieviously healthy, gradually displayed symptoms o 
unnaiy affection, which, on examination about a half year later, proved- to be 
renal tuberculosis, piobably right-sided No catheterization of the ureteis is 
undei taken, but, fiom the clinical symptoms— right-sided pains m the kidne>. 
and a palpable, enlarged light kidney— the assumption of a right-sided loca- 
lization is plausible After about one month’s lunai -caustic-lavation of the 
bladdei, the patient is dischaiged fiom the hospital, an operation having been 
declined by her Aftei a couple of months moie, but without treatment, all 
symptoms disappear forever On examination, twenty-seven years aftei the 
beginning of the sickness, the patient is still free fiom all subjective urinaiy 
tioubles, the unne is perfectly normal, with the exception of a small numbei 
of pus-cells in the sediment and a similaily i datively innocent coh-infection in 
the unne A cystoscopic examination shows the bladder to be noimal, the 
1 iffht uieteial oiifice cannot be discoveied, however, and no mine is obtained 
fiom the light kidney on a function-test with indigocai ram ihe light 
kidney is still palpable and somewhat enlarged A lontgen examination 
shows in the place foi the right kidney a dense shadow of the shape of a 
kidney, but of somewhat laiger dimensions The gumea-pig test for tubei- 
culosis IS negative in the urine 

Aie we here entitled to speak of a genuine spontaneous healing of the 
kidney tuberculosis^ The observation-pei lod is long, twenty-seven yeais 
All subjective troubles have disappeaied The disappearance of the tubeule 
liacilli fiom the albumen-free urine is demonstrated by animal-test But the.e 
IS no proof that the pieviously tuberculous kidney has retained its poweis 
of functioning On the contrary, the result of the examination now seems to 
point to that kidney having altogether ceased to act Consequently, eveiv- 
thing seems to point to our having a case of so-called autoneplii cctomy, wheie 
the diseased kidney, after a gieater oi less destruction of the paienchyma 
of the kidnejq has been cut off from communication with the bladder by a 
cicatiicial stricture of the ureter, wheieby the further spread of the tubercu- 
lous piocess into the urinary system has been prevented 


As such a closed, but not m the real sense of the term, healed kidney formed a 
constantly present danger of the spread of tubercles (Wildbolz^P, an operation was 
proposed to the patient (nephrectomy) but she refused to submit to it The final and 
conclusive evidence that we have here a case of autonephrectomy-an anatomo-pathological 
examination of the extirpated kidney is, consequently, impossible to obtain 

(2) Male, fifty-one yeais old (1559/1910) Diagnosis Tbc icn mu Fvei since 
1906, increasing urinary troubles, mote frequent desire to urinate, even at iiioht smart 
mg pains in the urethra at the beginning and close of urination, and cloudy and albumin- 

Z rTf ^ increased to such a degree that the patient, during 

he last few years before admittance to the hospital, had been obliged to unnat^ 3 or ! 
times an hour both night and day On several occasions there was much blood in the 
mine, partly diffuse, partly coagulated Some sense of fatimif a ^ ^ 

No PO... H.e kWs Utteo, 

June _, 1919 Status Good general condition Kidneys not nalnable nnr to i t 
.5 CP W..„d .,s onbce, o , cn. ,op., ^ 
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neum, corresponding to the place of tlic stricture, there is palpated a somewhat thickened 
and hardened part of the urethra, not tender to the touch Prostata and exterior 
genitalia, in other respects without remark Urine somewhat cloud> and acid Heller’s 
test positive Large numbers of pus-cells, but few red blood-corpuscles in the sediment 
Tubercle bacilli demonstrated Guinea-pig test for tuberculosis positive Cxsto^copn 
txanmatwn The bladder receives with tension too cem Right ureteral orifice soft 
and thin-walled Catheter introduced into the right ureter as far as up to the rectal pelvis 
In the left ureter, the catheter met with an obstacle 2 cm from the orifice No urine 
was obtained The urine from the right ureter almost clear, acid Heller’s test posi- 
tive In the sediment a few pus-cells, a larger number of red blood-corpuscles, a few 
tubercle bacilli As bilateral kidnej tuberculosis was considered to exist, the patient 
was discharged unimproved Tune 17, 1919 After returning home the patient it first 
grew worse He could not retain his urine more than 10 minutes at a time, either dav or 
night Was unable to work Hite m the autumn of the same vear, he began to slovvlv 
grow better His strength graduallv returned, .it night he could retain urine for an 
hour, the urine grew clearer ifter having previouslv been of a milkv-white, the painful 
desires to urinate diminished Duiing the following jears, grew better and better, the 
urine becime perfectlj clear, the fre(|u..ncv of urination diminished to the norm il and 
the patient felt perfectlv well and could resume his work to its full extent On a post- 
examination, April II, 1924, the patient appe.ired to be m verv good geneial health, 
flesh ordmarv (increased 9 kilogrammes) muscular sjstcm vigorous, good appetite, in 
a word subjective health Kidnevs not palpible nor tender Prostata and seminal 
vesicles without remark In the right cauda epididvmitis a slight indurition The 
urine crjstal-clear, acid Heller negative In the sediment no white or red blood- 
corpuscles or evlmders, no tubercle bacilli or other b.ictcna Gmnca-piq test for 
tuberculosis po^ilnu Cvstoscopc exaniin ition w.is declined b\ pitient is he felt 
perfectlv well Rontgeii examination of kidnevs showed no evident alteration of 
the kidnev -shadows 

A man, thirty-eight tears of age thus gi.ultiallv falls ill with uiinarv 
troubles, frequent desire foi urination smarting in the uiethra in uiination, 
eloudy mine, sometimes blood-coloied The illness continues with certain 
variations in intensity, which, on the whole gradually increases, foi thirteen 
>ears, after which the patient is admitted to the surgical clinic Pus-cells and 
tubercle bacilli are demonstrated in the urine On cystoscojjic examination 
there are found slight alterations of the bladdei and diminished hladdei- 
capacity In the left ureter a hindrance 2 cm above the oiifice, no in me 
from the left side The right ureteral oiifice normal In the mine from the 
right side a few pus-cells and a vety few tubeicle bacilli It tv^as assumed 
that it was a case of bilateral renal tuberculosis, and the patient was discharged 
without a request for operation being addressed to him Some months after 
the patient s returning home there begins a continuous improv^ement of all 
subjective troubles without any treatment of the comjjlaint After about a 
year, the patient is subjectively pei fectly restored to health After about 
another three years of subjective health the patient feels himself perfectly 
well, and the urine is in all respects normal The gmnea-pig test gives 
however, undoubtedly a positiv'e result 

Although m this case, all trouble has ceased for a relativelv long time 
and the urine has become clear, free fiom albumin, pus-cells and microscopi- 
cally demonstrable tubercle bacilli and other bacteria, it is evident that vv'e 
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raraiot here speak of a spontaneous healing of the kidney tubeiculosis Apart 
from the fact that here is no evidence that the previously diseased 
lesumed its functions, the positive guinea-pig test shows, on a pos 
ex-amination that the tuberculous process in the urinary organs is not cure 
r*is instance, toor the most likely explanation of the patient's subjective 
and apparent healing is an enclosure of the diseased kidney before any con- 
siderable alteration of the bladdei had taken place, or, at any rate, not more 
than that it could be healed aftei such an enclosure of the affected kidney 
Although, on the post-examination being made, the patient refused to suirait 
to a cystoscopic examination, still, from the absence of albumin and white 
blood corpuscles in the crystal-clear urine, we are. most probably entitled to 
suppose that there now exists no alteration of the bladdei It is impossible, 
howevei, to express an equally well-founded epicritical opinion lespecting the 
case It seems to be most piobable that the left kidney has always been, and 
still IS, tuberculous Possibly it is undei going autonephrectomy, and that the 
ureter cathetei hnd from the right kidney in ipiq, which was interpreted as 
positive, was the result of an incorrect deduction (cf Wildbolz s opinion, 
1913 “ Es konneii aus der mfizierten Blase Tuberkelbazillen in den gesun- 

den Ureter veischleppt werden, das beweisen merere in der Liteiatur mitge- 
teilten Beobachtungen ”) 


JV POSl-INVCSTIGAlION 01 OPERA lllO CASES 

The indications foi operative treatment that have been followed have, as 
a rule, been that which are now generally acknowledged by surgeons, vtB 
nephrectomy in every case of unilateral, chronic kidney tuberculosis, where the 
kidney of the other side can be consideied as functioning sufficiently, and 
where theie is an absence of definite contra-mdications Independent of 
exploratory operations, 205 cases have been subjected to operation , nephro- 
tomy in seven instances and nephrectomy in 198 


A Ncpiuotomy aud Kid)icy Resccftoii — •These seven cases belong to the earliest 
among the material In three there were present great p>onephrosis, and m one a 
rather large pennephritic abscess The condition of the other kidney was not known 
with certainty In one instance, with tubercle bacilli and pus-cells from the one kidney, 
and healthy urine from the other, the kidney on operation was found macroscopically 
normal both on the surface and on section being cut through the kidney The kidney was 
therefor allowed to remain after the pelvis had been drained In two instances, finally, 
the macroscopic alterations were restricted to a few small granules m the upper pole 
of the kidney which were removed by resection Result 6 died within five years after 
the operation, one is still alive, 16 yeais aftei operation, and feels perfectly healthy A 
post-cxamination made by the writer gave no signs of any disease of the urinary channels 
(the patient refused to submit to cystoscopic examination, however) This was the 
same case where, as remarked above, the macroscopically normal kidney was left so 
tiat, to a certain extent, this case is dubious Experience does not nullify Wildbolz 
opinion with respect to nephrotomy m the case of kidney tuberculosis “Die ab und zu 
durch diesen Eingnff erz.elten Besserungen des Leidens waren me von langer Dauer 
immcr nahm der tuberkulose Process m der Niere nach kurtzer Pause semen Fortgang’’ 

m h K indications for nephrectomy 

m bilateral kidney tuberculosis are scanty Ekehorn“ considers that the kidney most 
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ciltackLcl should bt rcmovtcl if, by its presence, it is c\idciitly injurious to the patient 
{c q , in the case of pyonephrosis and toxiii-resorption, great pain and repeated ii.cniatu- 
ria), and this even if the tuberculosis in the other kidnev is not in an early stage This 
if the condition of the patient, in other respects, allows of this being done Kidnee- 
insufficiencj need iiardlv be feired as the healthier kidne\ has alreadj been undertaking 
most of the woik of the diseased one Br.aascir is of a somewhat dnergtnt opinion 
“ Unless one kidney is largeh destroyed and the other is in f nr condition, operation 
should not be considered, and then onh when infection, pain, or possibh hemorrhage 
renders it imperative” Wildbolz" is extremclj sceptical as regards operation in the 
case of bilateral, although he considers it justified under cert.im circumstances 

The result of our cases of ncphrcctoms in bilateral renal tuberculosis is not calcu- 
lated to encourage extended indications foi operatne treatment Eight patients with 
bilateral renal tuberculosis have been operated on during the sears cosered by the insesti- 
gations, and the eight patients base died, all within tw'o >ears after the operation, two 
from miliary tuberculosis, and i6 months, rcspectn ely, after the operation (autopsi) , 
one of general tuberculosis and annloidosis 5 months after the operation (autopsj ) , one 
w'lth extensive pulmonarj’’ — larjngeal — intestinal and bladder tuberculosis and pehic and 
perineal abscess 3 months after operation (autopsj) and finalh, four from general 
cachexia and uremia from 7 months to one jear and 10 months after operation 

b Umlatcial Renal Titbc} ciilosi '; — i Opo alive inoifahty It is deai 
that, within a fixed material, this will sar}^ according to the length of the 
period which has been fixed as the limit between operatne moitality and late 
moitality This period has, in the hteratuie, been stated tery differentl), and 
varies between one and six months after operation Israel,* for instance, 
gives for a collected material of 1023 cases an operative moitality within six 
months of 129 per cent He consideis the deaths wnthin six months to be 
the result, for the most part, either diiectly 01 indirectly, of the operation 
Acute miliaiy tuberculosis, for instance, wdnch during this period appears in 
almost twnce as many cases as m the total of the follownng jeais, should, con- 
sequently, be the result in most instances of careless manipulation of the kid- 
neys, or of the opeiation-w^ound becoming infected by the contents of a 
tubeiculous abscess Wildbolz,*"* on the contiaiy, states that the endo\esicaI 
examinations piecedmg the opeiation should bear a part of the blame fot 
appearance of acute mihai}'^ tuberculosis, especially in consequence of lesion 
of the tuberculous seats which often occui in pais posfeitoi uietJiice In 
support of this oijinion we have the fact that the gieatei number of the post- 
operation miliary and meningeal tubeiculoses attack men Among 445 cases 
of nephrectomy, Wildbolz observed an ojjerative moitality wnthin six w'ceks 
of 2 4 per cent 

Braasch,- wnth 2 9 per cent , Crabtiee and Cabot ■* woth 3 8 pei cent , and 
Lower and Shupe,^® wnth 23 pei cent opeiative moitality include theiein the 
deaths occurimg within the hospital wheie the patient is undei observation, 
independently of the space of time that has elapsed since the operation 
Kummell,® following the same rule, reports 7 per cent operative mortality 

It seems to the present writer that the most conect w^ay is to follow^ the 
last-mentioned method of calculation The fixing of a certain period would 
allow all too many possibilities for unforeseen contingencies As a matter of 
fact, howevei , all the deaths in our material that took place within six months 
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,fle. the ope.at.on happened wh.le the patients were still at the hospital, 
with the exception of one who died of nnhaiy tuberculosis seven weeks a e 
being discharged This makes the operative mortality almost identical whet 
we adopt Israel’s method of calculation, or that of Braasch and the ot leis 


The size of the various mortality-groups is seen by the following table 


Operations for unilateral renal tuberculosis 

Operative mortality 

Patients with complete post-operative data 

190 

14 

182 

Died after discharge from the hospital 

45 

Of these, within three years after operation 

21 

later than three years after operation 

24 

During the ist year after operation 

S 

During the 2nd year after operation 

9 

During the 3rd year after operation 

7 

During the 4th vear after operation 

4 

During the Sth year after operation 

4 

During the 6th year after operation 

6 

During the 7th year after operation 

2 

During the Sth year after operation 

I 

During the Qth year after operation 

I 

During the iith year after operation 

2 

During the 14th year after operation 

2 

During the i6th year after operation 

I 

During the i8th year after operation 

I 


The opeiative mortality calculated for all the thiity yeais embiaced by 
the investigation, amounts, consequently, to 7 3 per cent Various writeis 
have pointed out, however, that the operative mortality has shown a great 
tendency during the last few years to sink, as both diagnoses and operative 
technics grow better Dining the last five yeais included in the present 
wiitei’s investigations, there have been carried out 85 cases of nephrectomy 
foi unilateral lenal tuberculosis, with an operative moitahty of 4 cases, 01 
4 7 per cent 


These figuies apjieai lelatnely high compared with those of Biaasch, 
Ciabtiee and Cabot, and with the statistics given by Lowei and Shupe,-* h ^ 
but It must lie lemarked that, m general, the patients have had to remain a 
faiily long time at the hospital aftei the operation Only one patient died 
withm SIX months after the operation after discharge from the hospital 
Within the lapse of one yeai after operation, only foui more patients had 
died These five deaths within the first year constitute ii i pei cent of the 
late moitahty Foi the sake of comparison there aie given the corresponding 
figures from Braasch’s investigation ^ which, after the deduction of the opera- 
tive moitaht) , amounts to 52 per cent of the late mortality 

The opeiative moitahty among men is considerably greater than that 
among women, the figures being 9 5 per cent and 4 per cent , respectively 
Cause, of Death m Operative MoUaUty-ln two instances unemia five 
and two days, respectively, after operation In neither instance had ureteral 
catheteiization been earned out Both cases belonged to the very earliest 
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within the mateiial, and no similai instance has oecuned since In the one 
case auto])sy showed an almost complete ajdasia of the second kidney, and, m 
the second, thiomhosis of vena lenalis on the healtln side AVildbol/ points 
out that the post-operative UKemia during the last tew ccars has diminished 
so gieatly m fiequenc\ that it is scaicelv necessaiy to take the danger of such 
a complication into calculation if, hefoie neiihiectonn it is possible to carr\ 
out a searching examination of the patient In igiT,, out of 175 cases of 
nephiectomv, he had hut one instance of uitcmia, in 1921.'’ out of 270 
flesh cases, not a single one 

In T cases tuberculosis m one foim 01 anothci was the direct cause of 
death, rvr acute milian tubeiculosis in two instances tone man and one 
woman who died two to three months aftei opeiation) pneumonia caseosa 
in two instances and peiitoneal and intestinal tubeiculosis m one In all 
the cases except one autojisy was made In this last instance, mihai\ tuber- 
culosis was found In means of Rontgen examination of the lungs 

In two cases acute pneumonia, and in thiee heart comiihcations, were 
considered to be the cause of death (autopsc ; In one case theie appeared 
a duodenal fistula in the opeiation wound and the patient died of inanition 
two and one-half months aftei opeiation Finalh cause of death in one case 
two weeks aftei opeiation. was letiopeiitoneal phlegmon, staitmg fiom a rathei 
huge abscess m opeiation wound, wdneh in spite of incision and drainage from 
lumbai incision, dissected itself denvn along uretei to the pehis and jjermeum 

2 Late Moilalifx — No case has been obsened a shoiter time than three 
yeais aftei opeiation In this lespect this analysis diffeis fiom most of 
the otheis in this question One }eai is the wniter thinks all too shoit a 
peiiod to allow a leliable opinion being passed with lespect to late mortaht} 
According to Israel' about one-half of the cases of late moltallt^ occur 
within ttco ceais aftei opeiation The picsent wuitei’s examinations go to 
show that about one-half occui wothin the fiist lime veais Thiee ceais, 
theiefoie, appeal to him to constitute a suitable minimum obseivation peiiod 
Seven of the cases of late mortalitx Occuiicd within the last tw'o cears of the 
thiee-yeaily obseivation peiiod — m ic;22 1923 Had the examination been 
earned out two }eais eailiei. u wuth only one leai’s obsei cation time the 
late moitahty would have been 4 pei cent less In Isiael’s collected statistics, 
the total mortality evas about 25 jiei cent but he remaiks that this figuie 
should, in leality, be laigei, for, of the numerous cases that hace been undei 
obseivation only foi a shoit peiiod, many die latei on Like Isiael the 
present water neglects the accidental cases of death, which aie not connected 
with the fundamental affection, and cvhich aie foui m numbei One of 
cancel manunce thirteen )'eais aftei nephiectomv (on post-examination at 
the Seiaphimei Hospital, nine yeais aftei nephiectomc, the patient had been 
considered to be cured of affections of the tirmaiy oigans) , one of lancci 
vcntuculi, twelve years after nephrectomy (examined heie fic^e yeais after 
the opeiation and then found cvell) , one of vilnini cordis tncompcnmtnin, 
seven yeais after neplii ectomy (slight incompensation alieady at the tune 
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of ope.at.o„, two yea.s after operation, the post-exannnat.on showed no 
siens of tuberculosis of the uiinary oigans,.the guinea-pig test not carried 
ou\ however), and, finally, one of nlcu. vcntnadi, eleven years after opera- 
tion, after which the patient had been subjectivel) perfectly fiee from all 

tuberculosis of the urinaiy system for several yeais 

The late mortality, therefore, embiaces all the cases of death aftei dis- 
charge from the hospital and temporary impio\ement subsequent to the opera- 
tion — caused by tuberculosis in various organs oi Iry disease in the lemammg 
kidney, inclusive of the non-tuber culous Of the 182 cases with exact post- 
opeiative data, 45 are dead, c q , 247 per cent late mortality Of these, 31 
weie men and 14 women Late mortality, like operative moitality is gi eater 
m the case of men than in that of women, 01 284 pei cent as against 192 
per cent , respectively This is, piobably, connected with the lelatnely com- 
mon occurrence of genital tuberculosis in men as shown above 

Causes of Death mtiuii Late Morality ~The\e are essentially thiee gieat 
gioups of diseases causing the death of nephiectomized patients at a later 
stadium, when the opeiating tiauma must be consideied as having ceased to 
act as a contributory cause of death They are d}seasc<; of the }emoi)inw 
kidney, ptdmonaiy tuba culosis and mtltaiv tubei culous pioccsscs 


Died tcif/mi foul vea/A 

24 

Of whicli, of disease in remaining kidnei 

12 

of pulmonarv tuberculosis 

7 

of iniliarj' tuberculosis 

5 

Dh d aftei font ycai ? 

21 

Of wlncb, of disease in remaining kidney 

9 

of pulmonary tuberculosis 

9 

of miliary tuberculosis 

I 

of spondylitis with paraplegia 

I 

of peritoneal tuberculosis 

I 


The largest group consists of of the lemaimng kidncv, i c , 44 ^ 

pel cent of the cases of the late mortality In Isiael’s collected statistics' 
the corresponding figuie was 40 5 per cent In one instance the cause of death 
was nephrolithiasis The patient had survived nephi ectomy sixteen yeai s and 
was pei fectl)’’ cured of his renal tubei culosis, this being demonstiated at the 
hospital here by examination seven yeais after opeiation In the remaining 
20 cases, the cause of death was urogenital tubei culosis In four of these 
instances it seems piobable that a new, hcematogemc infection of the pre- 
viously health} kidney had arisen several years after nephrectomy, foi, bv 
a complete crstoscopic examination and ureteial catheteiization, it had been 
demonstiated befoie the operation that the uime fiom the othei kidner hact 
been healthy and without tubercle bacilli and pus-cells, and that, in two of 
the cases, the bladder alterations had been confined to a limited redness and 
swelling and, m the other two instances, to a very few miliary granules 01 
ri ceis, respective!} Three of the cases weie operated on m 1910 and igi i 
On post-examination m 1913 theie remained in them no othei symptoms than 
a somewhat ...ceased des.re to unnate The.e was no album, n ,n the un,“ 
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and no pathologic sediment The alteiations in the liladder were perfectly 
cured Later on theie appeared increased symptoms, and the patients died 
in 1917, 1918 and 1921 In the fourth case, opeiated on m 1914, the patient 
was subjectively quite health) for se\eial years In 1918 theie was no 
albumin and no pathologic sediment T he hladdei tuberculosis cystoscopicalh 
healed Latei on there leappeared tvpical symptoms, with mors, 1922, at 
another hos])ital, of kidnev tubeiculosis and ur.cmia 

In the othei 16 instances it would seem moie probable that the other 
kidney, if healthy on the occasion of the opeialion, had become mfccicd fiom 
the hladdei, the tubeiculosis of which, instead of healing, had increased 
aftei nephiectomy 

In 2 2 pel cent of the nephrectomi/ed patients, consequently, a new kldne^ 
tubeiculosis seems to have appeared aftei opeiation Isiacl’s coi responding 
figure was i 6 pei cent 

Puhiionai V luho cii}o<;i<; has been the cause of death in "^5 S jici cent of 
the cases Israel’s' coi ics])onding figuie is 43 2 pei cent 'J he gicatei moi 
tahty caused by kidney tubeiculosis as comiiarcd with jnilmonaiy tuberculosis 
IS combated by Wildbol/, 1913,’'' wdieii he states that he has only once 
obseived tuberculosis in the second kiclnc) as the cause of death, and that the 
absolutely gieatest pait of the late moi tahty is due to pulmonar\ tubeiculosis 
On lenewed post-examination of 125 cases ten >eais after the first,*' it 
pioved, howeyei, that, of the 104 instances of wdiich he had succeeded in 
obtaining information, 40 had died (m addition to the opeiative moitalit) 
of foul cases) within the couise of the follow'ing yeais, vis , 14 of urogenital 
tubeiculosis, “mostly tubeiculous disease in the secondai) kidney’’, 13 of 
pulmonaiy tuberculosis, 6 of meningitis, i of tuberculous peritonitis, i of 
spondylitis, and 5 of inteicunent illnesses On the wdiole, theiefore, in 
Wildbolz’s statistics, too, diseases of the second kidney have pioced to be a 
threat to the futuie health and life of the nephiectomi/ed patients m quite as 
high a degree as pulmonaiy tubeiculosis 

The imhaiy iubci ciiIouk piocc^<;c\ come thud, wdth 13 3 per cent Isiael’s 
corresponding figure' was 132 pei cent Of the six cases m the piesent 
wi iter’s mateiial, two occuried in the first yeai, one m second, tw'o m fourth 
and one in sixth after operation Three ivcie men and thiee women 

In one instance, the cause of death Avas spondylitis, the existence of which 
was manifest aheady when the opeiation was pei formed, it afterwards 
inci eased and caused death fouiteen yeais later, m the shape of a paiaplega. 
paresis of the hladdei and cystopvehtis non-tubeiculosa Finally, in one 
case, death was caused by pei ito/wa] luhei culovs thiee yeais aftei opeiation. 
and subseejuent to a considerable impiovemcnt of the symptoms from the 
urinary organs On the occasion of the operation, there had been found 
cystoscopically in the bladder only a single gianulo in the vicinity of one of 
the uieteial orifices In the urine from the healthy kidney no pub-cells had 
been found, and the guinea-pig test there had given a negative 1 esult 

3 The Condition of the Snivivot<i — As the leqiiiiements that should 
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be put forwaid m ordei to obtain a satisiactoiy defiintion of the 
“ a definite cure of lenal tuberculosis by nephiectomy, are given so different j 

b;“:;l“ iiteis, n . extremely difficult, in the f ‘^for 
definite opinion m this respect , above all, as regards the patient s pi aspects 

the futuie Wiklbolz says in this lespect 

“ Der Schwund der Kratikheitsbeschwci den und das gute Befinden des Krauken geben 
noch “ an Hedung zu glauben Es .uss erst erw.s^ sejn dass 

der Unn eiter-und bazillenirei geworden ist Aber auch dann darf noch nicht vo 
idmuver Hetiung gesprochen werden. bevor dresc Bessernng des ^^^tandes des 
Ungere Zeit, nnndestens 3 Jahre lang angedauert hat und auch alle 

gane gelegenen Tuberkuloseherde geheilt odei wenigstens latent geworden smd Nicht alle 
Chirurgen stellen an den Begnff der Hedung die gleich strengen Anforderungen und es 1st 
deshalb auch mcht moghch, die mitgetedten Statistiken uber die Dauerhedungen der 
Nierentuberkuiose in einer einheitlichen Sammelstatistik zu vereinigen 


In an analysis of the piesent kind, it is, foi piactical leasons, probably 
impossible to make such strict conditions foi the definition, cuie In 
seal cel) one-half of the stiiviving cases has it been possible foi the piesent 
wiitei to make a peisonal examination, and, foi the lemamdei he has had to 
be satisfied with written leplies to the question- form sent to the persons in 
question In most instances, statements of patients lespectmg their subjective 
condition, ate supplemented by examinations of the uiine by doctois 

Recovered — As “well” have been put down those patients who, thiee 
yeais or moie after opeiation, have been found fiee from tioublesome desires 
to inmate*, smarting pains on urination f considerable pyuria t and htema- 
tuiia,H and who have, besides, almost totally regained their strength and powei 
to workf and, finally, have increased in weight § 

In addition, the requirement has been made that no sign of tubeiculosis 


* In 66 I per cent of the survivors, with frequent urination before operation, this 
sjmptom stdl continues, in one-half the cases, however, so slightly as one urination 
nightly In 126 per cent the frequency is more than twice nightly In 339 per cent 
dicrc IS no uniiation at night 

fill 822 per cent of the survivors, there occurs no smarting on uiniation In 178 
pel cent the smarting still continues, but of these, 111 only one-seventh of the cases 
IS tile simptoni constant 

$ Seventy-nine per cent of the survivors have perfectly clear urine About one-half 
have been examined peisonally In 54 pei cent of these lattci cases, while blood- 
toipnscles have been microscopically demonstrated m the urine, 111 two-thirds of these 
casts, however, only a few have been observed In one-third of the casts w ith pus-cells 
coh-iiifection was observed at the same time ’ 

II In 74 5 pu cent of the suivivors there has necei occurred macvoscopically admix- 
linc of blood m the urme after discharge from the hospital In 17 per cent it occurred 

soon after the patients return home In the other 85 per cent hannatuna still occurs 
now and then a 

If Eight! per cent of the surcivors ha\c reported themselves fully capable of work 
14 4 per cent almost so, and 5 6 per cent not capable of work ’ 

§ Sc!cnt>-se!en and eight-tenths pei cent of the survivors have on post-exammation 
leen found to have increased in weight, about one-third of these by more than 10 
V ogrammes , some as much as 30 to 40 kilogrammes Nineteen and four-tenths per cent 
fiau. re.a„.d .Lcr per cc. have 
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has made its appeal ante m other organs after the operation or if such symp- 
toms have shown themsehes, that the tuberculosis m such instances has 
ceased A leturn to completely noimal fiecjuency has not been demanded 
m the case of desiie to urinate but a definite and lasting considerable improre- 
ment m this lespect has been demonstrated m all instances In Israel’s' 
mateiial, the fiequenc} of uiination became normal after nepbiectoim only m 
409 pel cent, although 638 pei cent ot the cases ptoced that the\ had 
healed In the disappeaiance of the tubeiele bacilli fiom the urine fguinea- 
pig test) 

One hunched and foin eases lulfil these 1 ecitiii einenls, coiiespondmg to 
57 I pel cent of definite cures The obseivation peiiod has been 

In 2 ciscs 23-25 itars In 39 eases 5 9 \ears 

In II cases 15-20 lears In 16 cases 4 \ears 

In 26 cases 10-14 ^ears In 10 c<ises 3 'ears 

Intl^iovcd — In 10 cases 01 5 5 pei cent an eiident nnpiocement of the 
condition has been demonstrated The patients lia\e become perfectly or 
almost perfecth, capable ot woik, then weight has inci eased or remained 
unalteied But the desire to urinate is still \cr\ fieciuent, and in a niiinber 
of cases, theie still remains the smarting m the iiiethra aftci urination and 
this seceial cears after opeiation In seieial cases the in me is cloud} and 
contains pus-cells, but no tubercle bacilli In a coipile of instances the urine 
IS clear but slight hcematuiia occurs e\ei} now and then The periods ot 
obsercation aie 


In i case 23 \ears 
In 3 cases 14 \ears 
In I case ii icars 
In I case 10 itars 


In i CISC 9 icars 
In i c.isc 7 \cars 
In 1 cast 6 icars 
In I case 3 icars 


In all these instances it seems to be extremeh piobable that the tubercu- 
losis of the urinary oigans has ceased to cleielop although, at the time of 
the opeiation. the alterations in the bladdci had been so pionounced that it 
w'as impossible to arrive at any lestitutio ad mteguim 

I iimipioz'Cd and lVo> sc — In 9 cases, 01 5 pei cent , the patients on post- 
examination have proved to be incapable of w'oik, haie frequent desire to 
uiinate, painful urination cloudy uiine containing pus-cells and in the foui 
cases personally examined, tubercle bacilli In the se\en instances the obser- 
vation period has been less than six yeais, and in tw'o instances seven and 
eight years, lespectively 

4 Opaatwe Technics and JVonnd Hialiny — Ihe tieatment of the uretei 
and the operation wound (drainage ot ptimarv suture) has been the subject 
of much discussion in the literature Kietschmei gives a summary of the 
various opinions that ha\e come into conflict m this mattei “ The many dif- 
ferent ways of ti eating the ureter which have been advised is proof that the 
ideal method has not been obtained ” The question of the primary closure 
or drainage of the operation wound has been discussed by, inter aha, Crabtree 
and Cabot ■* “ It is interesting to compare the end-results of the drained 
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1 nf thm senes with that of om leccnt cases in which the wound was 
wounds of this series wiiu uidt u i latter cases 

closed without diainage aftei injecting salt solution-' In these latter case 

there were 25 per cent of the wounds that lemained tight while 75 pe^ ce 

developed abscesses Abscess development was usually thiee to five weeks 

after leaving the hospital This fact would have encouiaged us to close 

wounds without diainage had it not been our misfortune to follow the cases 

1 . A final rpcnitf? Tckeliom savs, 


in 


Linus WJUlUUt , n T-l 1, „ , 

the out-patient department and see the final results Ekeho 1 

respecting this question “ For many yeais back (I should think almost ten). 

under ordinal y cncumstances I close the shoit wound in the wall of the 

abdomen completely, without diainage and without tamponade It is healed 

in the shortest time without any leaction at all t The best treatment of the 

uretei is to allow it to drop back into the wound One shall not be eagei 

to leinove a long portion of it I speak from expeiience, for I have tiled 

othei ways, too, of ti eating the ureter Suture of the uietei to the skin is an 

infeiior — nay, a bad method ” 

In the piesent writer’s mateiial theie are 135 cases with exact statements 
lespecting the treatment of the ureter and the wound, where the patient sui- 
vived for a peiiod sufficiently lengthy to allow of an opinion being foiined 
lespectmg the lesult of the healing All the patients have been followed foi a 
peiiod of thiee to twenty yeais, with the exception of a few who died within 
thiee years In earhei yeais, the drainage method was practised consistently, 
whethei the operation wound had been infected by abscess contents from the 
kidney 01 not During the last few years, hgatuie of the uietei some few 
centiineties down the kidney pelvis has been consistently adopted, and burning 
off by theimocautery, whether the uretei theie was consideiably thickened, 
haidened and tubeiciihzed, or not, and primary sutuie In cases wheie any 
infection of the wound has taken place, the wound has been chained by means 
of a rubbei tube which has been removed aftei one 01 two days 

In eailiei years, some exceptions fiom the rule have been made Foi 
instance, in foui cases the uietei has been sutuied to the skin, and, m anothei 
foul, uietei ectomy has been earned out, in thiee of them piimaiily, and in 
one, secondai ily The table at top of page 544 is meant to show the healing 
lesults undei the cliff eient conditions 

On making a comparison between the results of the difieient methods that 
have been employed, it is seen at once, and without any percentage calculation 
of the table, that hqatme of the wetct and primary ’mfme, is, fioni the 
leound-hcalmg point of viexv, fai supenoi to the othei method <; Of the 
64 cases, the history of which has been followed during at least thiee yeais. 
with the exception of a very few who died before the close of that period all 
hare healed pci pi imam within the course of two weeks, and in onlv two of 
these cases has any secondary abscess foimation aiisen-~in the sewnd and 
t ill months, respectively, after operation— 1 1 , in striking agreement with 
Cmtoe j and Cabot s experience,^ that eventual se condary abscess formation 

* According to Mar o Remark bv the present writer ‘ 

, The major, h of m\ pnmarr. closed cases consists of Ekehorn s operation-matena! 
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(i) Dead (2) SliU Iiv mg (3) Then secondary urctcre;tom> followed by licalmg m some months 


after piimary suture usually appears in fiom thice to fi\e weeks after dis- 
charge from hospital The one case was healed definitely in another two 
weeks, the other in somewdiat less than one vcai, aftei Rontgen tieatment 

It should be noted, however, that, in the case of any infection of the 
opeiation wound by abscess contents from the kidne\, complete primal} clos- 
ing has not been cained out Dining the last few' \ears, diainagc has been 
done for one or two days in such instances by means of a fine rubber tube 
It IS these cases, together w'lth the tw'o clean ones, chained m the same wa\ 
which occupy a special position among the drained w'ounds, m so far as tbe\ 
were healed in tw'o weeks The chained cases, in other lespects, w’heie the 
drainage niateiial has been allow'ed to lemain foi some longei time, oi has 
been quantitatively laigei (in a relativeh laige niimbei of cases, I\]ikulic/’s 
dram was foimeily emplo}ed), have taken a jieiiod of from one month to foiii 
years for healing, where they have lealh been healed In one instance the 
patient still lives after having fistula for seven yeais, and, in another case 
for eleven years. 

Suture of the uietei to the skin appeals to be a bad method, the eaibest 
instance of healing occuiiing after Ihiee months In one instance, the wmuncl 
was not healed before two years and, finally, in anothei case, not e\en aftei 
the lapse of five years 

In ureterectomy, healing was obtained m one instance thiee lears aftei 
operation In the others, the patients died witli unhealed fistula, two and 
SIX months, respectively, after operation In one case of cliainage wnth veiv 
much secietion, secondary uieterectomy was earned out four months later, 
aftei which the fistula was healed during the couise of some months The 
relatively bad results in uieteiectomy cannot be explained by the uieteiectomy 
Itself, but IS probably connected with the drainage then adopted It is a 
matter of course that the conditions of healing cannot very well be made 
worse by the removal of a large poition of the tuberculous ureter instead of 
allowing It to remain But it is also clear that, in order to obtain a good 
wound healing, it is not necessary to cairy out a total oi subtotal urelerectoim , 
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for ni none of the six cases in the table, with pnmaiy suture, had uieteiectomy 
l>een undertaken, although, in a great number of instances, the uietei was 
thickened and rigid, evidently tuberculized, at, and also below, the place o 
binning off No other measures for sterilizing that pait of the meter whici 
was allowed to remain have been taken in the cases within tins group than the 
thermocauterectomy of the mucous inembiane aftei division between ligatures, 
after which the uretei stump has been allowed to glide back into i s 

As a matter of fact, it is not so veiy woiideiful if the best healing is 
obtained by means of primary sutuie, m spite of the tuberculous uietei which 
IS allowed to remain From a purely biological point of view, one might be 
able to draw a paiallel between the conditions that aiise on such a method 
of pioceduie and those that are found on the treatment of a tubeiculous cold 
abscess, for instance, in a spondylitis Such an abscess should, as we are 
taught by many years’ experience, be treated conservatively, by, eventuall) 
repeated, punction If, however, it be incised and emptied then, in the most 
instances, we shall, of course, get the incision opening to heal quickly if 
pnmaiy suture be carried out immediately If, on the othei hand, this be 
neglected, we then obtain a fistula of long duration, difficult to heal, and with 
secondary infection Another thing is the danger of secondary tubei culizmg 
01 delayed healing of the bladdei which that part of the ureter which is left 
would cause by the continued transport of infectious mateiial to the bladder 
The number of ureterectomy cases in the present writer’s mateiial is too sm.ill 
to allow of any conclusive examination of the final results m comparison with 
those obtained by other methods But it appears to him improbable that any 
considerable transport of infectious material occurs m the most cases after 
nephrectomy The tendency to ulcerative decomposition is, of couise, con- 
siderably much less in a tubeiculous ureter than that in a tuberculous kidney 
“ Post-mortem examinations of the stump after nephrectomy have shown 
that the ureter has undergone atrophy and been converted into a haid, fibrous 
coi d ” ( Kretschmer ® ) 

In this connection, it is of interest to cite some woids respecting the ques- 
tion touched upon above, utteied long ago by Berg ^ “A good and fresh 
illusti ation of the almost diametrically opposed opinions entertained by differ- 
ent surgeons is the interesting discussion at the New York Surgical Societv 
during Its meeting on January 25, this year (1899) Most of the speakers 
on that occasion, however, were inclined to think that, as a rule, the ureter 
should be left untouched on the removal of the tuberculous kidney experience 
having shown that Nature attends to its healing, if only the kidney be excised ” 

5 Bladde) Tnbci adosis, its Prognoslical Impoi tance in Opeiated Casei> — 
In deciding this question it has seemed important to the present writer to 
neg ect tlmse cases that have been classified as immediate or opeiative mor- 

ity, and this because the operation trauma, as such, many times, perhaps 

die dedVr been able to dimmish the value of 

the d diiciions that otherwise might have been drawn from the material 
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]n ackliUon those cases aie excluded wheie exact post-operati\c data aie 
wanting, and also of coinse, those insl.inccs whcie it has not been possible 
to obtain suificient, exact details lespecting the condition of the hhde'er 
In the total of 1^2 cases of nephrectomy whcie the patient survned six inoi.tlN 
aftei the opeiation, it has been possible to obtain the necessai) data, in most 
of the cases In cystoscojiic examination Only in one or two instances was 
the extension of tuheiculosis of the bladder demonstrated on aiitopa}, the 
irntabiht} of the bladder having pi evented ccstoscopic examination, and in 
one case on sectio alta for the same reason 

Alteiations of the bladder ha^c been dnided into three grades according 
to chaiactei and extension (jXuIc I embraces those cases where inacioscojiic 
alterations in the appearance of the mucous membrane of the bladder are 
absent, or is restiicted to ledness and sw'clhng of, or aiouncl, one uretcial 
oiifice, 01 to some few' inihai} tubercle gianules, and also those cases wdic.e 
the mucous membrane of the bladdei displa\s diffuse, non-specific csstitic 
alteiations (ledness and not excessne sw'elhng) Giadc JI includes those 
cases w'heie ulceiations of tubeiculous appeal ance exist at one ureteial 
orifice or in its immediate sui loundings, possible m combination w'lth mihar} 
tubercle granules all to a lelatneh lestncted degiee Giadc 111 , finally 
embraces those cases with extensne ulceiations of tuberculous appeal ance in 
the bladdei, eithei, laige, crater-shaped, 01 small ulceiations, spread diffuseh 
over the w'hole of the mucous membrane of the bladder The following table 
IS intended to illustiate the end-iesults undei ^anous conditions caused 
m the diffeient cases by the different guides and extension of the blad- 
der tuheiculosis 


Alterations of 
bladder 



Sc" 

0 

Causes of death 

Disease of 
rcmnininR 
kidne> 

Pulmomr^ 

tuberculosis 

Milinrj 

tuberculosis 

Intestinal 

tuberculosis 

Degree I 

83 

1 1 

13 2 

4 

7 

— 

— 

Degree II 

61 

23 

37 7 

1 1 

6 

5 

I 

Degree III 

8 

6 

75 

5 

I 

— 

— 


Although these figuies aie relative!)' small, they seem how'cver, to show' 
that the degiee of tuheiculosis of the bladdei is of no slight importance in 
judging of the final lesult Late moitality thus shows a gieat rising tendency 
m the higher giades of alterations of the bladder, it bemir neaih thiee tiinec 
greater m ulceiatmg alteiations of medium grade ('ll) than w'heie theie is 
no, 01 but little, alteration of the bladder Cl), while it is about five times 
gieatei m the cases with extensive ulceiations of the bladdei (III) 

The causes of death exhibit anothei interesting ciicumstaiice In the 
group of no, or little, alteiations of the bladder (I) it is show'ii that nearly 
twice as many patients have died of tuberculosis of the lungs as oi disease 
of the remaining kidnev Within Group II, the condition of things is just 
the opposite In Gioup III, the figuies aie so low that one does not ventuie 
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to ascube any considerable importance to them, but. still, they point in the 
111^^0^00. the increase in the numbe. of deaths f.om kidney diseases, 
beinff as 5 i as compared with the deaths from pulmonaiy causes In other 
wori When there is no, or but little, alteration of the bladder, there c le 
about 48 pel cent of the patients in continued disease of the uiinary oigans 
m non extensive ulce.ating alte.ations of the bladder the figure rises to 
about 18 per cent , and in veiy extensive alterations of the bladder to 6. 5 


hXth these moments increasing mortality and inci easing relative mortal- 
ily from kidney disease, we find an evident guide for our theiapy, in 
unilateial, diionic renal tubeiculosis nepliiectoiny as soon as possible, 
befoie all loo extensive alteiations of the bladdei have had time to make 
then appeal ance 

6 P; egnancy avd Delwo y ni Ncph) eciomizcd — Expei lence seems to show 
that, women, otheiwise healthy, who have been nephiectomi/ed, aie, in respect 
to pi egnancy and paiturition, just like fully normal women Wildbolz says 
with legal d to this “Die Eumiengkeit schemt werder auf die Schwanger- 
schaft noch auf die Gebuit und auch nicht auf die Stillfahigkeit emen scharl- 
hchen Einfiuss zu haben ” Theodor ^ ’ “ Einnienge Frauen ubeistanden erne 
Schwangerschafl in weitaus den meisten Fallen genau so wie Zwemierige ” 

Of the 62 nephrectomized women m the piesent mateiial who were of an 
age foi conception, lo have, aftei opeiation, given birth either once oi 
oftenei to a total number of 17 Of these, 9 have given bath to a total of 14 
fully developed living children and to one fully developed stillborn child 
In last instance, both nephrectomy and, four months later, secondaiy ureteiec- 
lomy, had been cairied out duimg gravidity All these 9 women are now 
healthy and have no tiaces of albuminuria, and no urinary troubles of other 
kinds eithei (In two cases, howevei, transitional albuminuria has been found 
in connection with parturition which, m all the cases, has m other respects, 
been fully normal ) 

One case, on the other hand, has piesented a course altogethei different 
fiom the other instances It is a case where a seiious degiee of eclampsia 
developed itself during the second pi egnancy aftei nephrectomy And still 
we are piobahly able, with the highest degree of certainty, to exclude tuber- 
culosis in the lemaining kidney As this case may possibly aiouse a certain 
attention, its histoiy is given below 


\\ Oman, twenty-two years of age II 613/1915 Diagnosis rubeiailous icn d\l ~ 
n 1914, gradually increasing urgency Maich, 1915, slight haeinaturia June, aching 
ni the loin smarting on urination and cloudy urine Admitted July 10 Good 
general coiuhtioii I^wer pole of right kidnei palpable and tender Urine 'ver^ clouded 
and shglith acid One and three-quarters per cent albumin, masses of pus-cells and red 
blood-corpuscles and tubercle bacilli Cy.ios.op. e^auuuaUou In right ureter he cathe 
ter u,tcr, , one cm and no urme ob.amed Left unne clear Heller, 'e/neoame 
V. Wo "( 'cs and epithelial cells No tubercle bacilli Operation Juh- o, 

ilct" uJ Anatomo-pathological dLgiios T„be‘- 

culcsis-.Vfter operation diminishing albuminuria to oi.l, traces, after irtich increased 
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amount to onc-Iialf of one per cent , and a few granular cylinders After wide opening oi 
abscess in operation-wound September 28, again diminishing albuminuria Discharge 
healed October 15 The patient afterwards felt better and better and married a couple of 
years later Became enceinte during 1919, for the first time In Noe ember, 1919, no 
albumin in urine In Januare, 1020, albuminuria was discoeered and the patient was 
admitted to the Matermtj Hospital on Januare 23 The swellings in the hands and feet 
and albuminuria, epithelial cells and a few cell-cj linders, but no white blood-corpuscles in 
the urine Spontaneous partus without complications rebruare n riilh dee eloped 
health} child rebruaie 15 amount of urine, 1800 cem, two-tenths of one per cent 
albumin, Februare 16, 1700 ccni and one-tenth of one per cent, respcctieele , Februare 
18, trace of albumin Blood-pressure 170/120, falling to 155/115 mm Hg No other 
s}mptoms of eclampsism during sta} in hospital Discharged Febriure 22, eeith trace ot 
albumin in urine, but othereeise quite eeell Aftereeards subjcctiecle health} until close 01 
1923 eehen the patient eeas once more pregnant and began to be troubled with lieadacbc 
Albuminuria occurred in increased degree Admitted to Maternit} Hospital Tamiar} 22, 
1924, when in 8th month of gra\ldlt^ A few white blood-corpuscles, but no red ones in 
urine Blood-pressure 150/100 mm Hg Februare 15, eisual flickering, twclee per cent 
albumin, blood-pressure 160/110 mm Hg Visual sharpness diminished to 1/60 Anti- 
eclamptic treatment according to Sttoganoff was begun Februare 16 increased eisual 
flickering Non-protein nitrogen in blood 355 per cent (according to Foltii) Blood- 
pressure 200/140 mm Hg Pronounced retinitis albummurica After e eiifcsection ( 45 ° 
c cm ) the patient felt subjcctieele reliceed At 7 r m partus proeocatiis (egg-membrane 
sticking) Februar} 17, at 3 a et kabor-pains began 4 i> ei partus Lie mg man-child, 45 
cm long After partus, improeement, diminishing albuminuria (after one month, two per 
cent albumin) and blood-pressure (135/90 mm Hg ) On discharge ^pril 6, one per 
cent albumin and white blood-corpuscles still present in urine, considerable improeed 
eisual sharpness Remainders after retinitis albiiminurica Alter evamination Mae 4, 
1925 Patient feels subjectieel} eeell Sometimes, hoeececr, headache Nceer oedema 
Blood-pressure 150 mm Hg Frcquenc} of urination t-2 times nighth Urine clea'* 
acid Hellers test positiee (three per cent albumin) In sediment a eer} feee epithelial 
cells, evhite blood-corpuscles and granular and healine c}linders No red blood-corpuscles 
no tubercle or other bacilli Non-protein nitrogen 41 i mg per cent E\cgrounds displa\ 
a ceitain degree of neurotic atropln with blurred boundaries and pale color of the optic 
discs Nothing pathological in macular regions 

We have thus, here a case avheie, about fi\e }ears after nephrectomy m 
connection with parturition, albumin appears m the uiine, simultaneously 
with a model ate increase in the blood-pressure, but no other symptoms of 
eclamjisia The urine growls fiee from albumin but, in connection wuth a 
second pregnancy, about four years latei , albuminuria and rising blood- 
pressure reappear, symptoms that relatnely quickly increase to fully de^ el- 
oped eclampsia wuth headache, visual flickering, and greatly diminished visual 
sharpness The non-protem nitrogen remains normal Labor is induced 
after which the symptoms subside The albuminuiia percentage falls from 
12 to I per cent , and the Ausual sharpness inci eases again in a considerable 
degree before the patient leaves the hospital, at the same time that the blood- 
pressure falls to about normal value No\v, one }ear after last parturition 
the patient presents 3 per cent albumin, some slight increase of blood- 
pressure and remainders of optic neuritis The non-protem nitrogen-value 
lies at the top of the normal, and the urine sediment displars some casts, like 
that in chronic nephritis 
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The small number of cases of pregnancy and labor after nephrectomy for 
renal tuberculosis contained in the writer’s material, is, consequent y, not 
calculated to negative the earlier experience that women with one healthy 
kidney are equal, just in the same degree as fully noimal women, to the 
increased demands on uropcetic organs which are connected with the functions 
m question But, m the above-mentioned instance with nephropathia gravi- 
daium and eclampsia we have probably a case of chrome glomeuilonephriths 
in the second stage (accoiding to Volhaid and Fahr) Possibly, the piimaiy 
cause of this kidney disease lay m the foimation of abscess in the opeiation 
wound, and the toxin adsorption thence The first pregnancy has aftei wards 
led to a deterioration in the condition of the lemaining kidney (nephropathia 
giavidaium) During the second pregnancy, the condition has grown still 
woise, and has found expression as a t)pical eclampsia The disease of the 
kidney has been of such a serious natuie that a return to a noimal condition 
has been afterwaids impossible 

Thus It should seem as if a, from the beginning, very slight afifection of 
the lemammg. single kidney (the urine was even fiee fiom albumin at the 
beginning of the first pregnancy) under the influence of repeated gi avidity 
could inciease to such a degree that, within a few years it formed a seiious 
threat to the health and life of the patient 


V SUMMARY 


What has been said above may be summarized as follows 

We have dealt with a clinical mateiial of 295 cases of surgical renal tubei- 
culosis, 205 of which were subjected to operation All the patients except 
12 (8 of whom were operated on) were seen and examined again at a latei 
date The period of obseivation after discharge from hospital is, m every 
instance, not less than thiee years 

The material shows that the frequency of renal tuberculosis m men is 
almost twice that m women 

Heieditaiy tendency can be traced in 25 per cent of the cases 

Almost two-thuds of the cases are patients in the third or fourth decades 
of their lives 


The cases of localization to the right kidney exceed those of the left (of 
opeiated cases 109 88) ^ 

Coincident tuberculosis m other oigans has, according to the records been 
shown in about only half of all the cases, pulmonary tuberculosis m 22 4 pei 
cent , genital tubeiculosis (of men only), m 156 per cent 

Bladder irritability has been found as an initial symptom in 74 per cent 

- VDe(c™t’ ’’r’" "'I '" 5 P" limaturia in 

tte cises) ’ '“'"'‘tuna (m a furthe. 45 2 per cent of 

Incontinence has occurred in 2 7 per cent of the cases This has been in 
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relatively advanced cases, but also without cystoscopically demonstrable ulcer- 
ation of the bladder Most evident in children and women 

The absence of albuminuria has been noted in 7 patients Pyuria has 
never been absent Tubeicle bacilli have been demonstrated in 85 6 per cent 
of the cases Palpable kidney is noted in 25 per cent , tender but not palpable 
in 9 per cent 

The extent and grade of the bladder tuberculosis seems to have exercised 
a considerable influence on the final result of the operated cases In slight 
ulceiations of the bladder, the late mortality has been almost three times 
greatei than when such have been absent (377 pei cent and 132 per cent , 
respectively) , m extensive ulcerations, the moitahty has been extremely great 
(of 8 patients, 6 have died) 

Post-e\ammatwn of Non-opoalcd Pahcnts — Unilateral cases have shown 
a mortality (82 6 per cent ) which is but little less than in the whole of the 
examined non-operated material (84 5 per cent ) of which certainly almost 
half, and probably moie, have been bilateial cases 

Already within five }^eais after the clinical beginning of the disease, 63 
per cent of the non-operated have died, as a rule of urogenital tuberculosis, 
but, in some instances, of miliary tuberculosis and pulmonary tuberculosis 
It has been impossible to demonstrate spontaneous healing of tuberculosis 
of the kidney in a single case One case, surviving twenty-seven years after 
hospital tieatment, displayed so-called autonephrectomy Another case, after 
seventeen years’ observation, displayed subjective perfect fieedom and micro- 
scopically perfectly normal urine, the guinea-j)ig test, however, was positive 
Post -examination of cases ticatcd by neplii otomy and kidney lesechon 
exhibit no favorable result All the cases with perfectly certain diagnosis 
(6 patients) weie dead when the post-examination should be made 

Bad results aie also shown after nephi ectoniy in bilateial coses All the 
8 patients died within two years after operation 

The total opeiative moitahty 111 nephi ectomy foi nnilateial leiial tiibcicii- 
losis amounts to 7 3 j^er cent The corresponding figure for that half of the 
mateiial latest operated upon — during the last five years — amounts to only 
47 per cent The opeiative mortality foi men is more than twice that for 
women (9 5 and 4 per cent , respectn^el}'-) The cause of death in two of the 
earliest cases m the material was uiaemia, a complication which afterwards 
has not occurred for the last twenty years, although actual function tests from 
the different kidneys have never been made during this peiiod 

The late mortality amounts to 24 7 pei cent Only 11 i per cent of the 
late mortality has occurred during the first year after operation , 46 6 per cent 
within the fiist three yeais Late mortality is considerably gi eater in the case 
of men then m women (284 pei cent and 192 per cent, respectively) 

The total moitahty is, consequentl)^ almost twice as great as m the case 
of men as in that of women (40 3 and 23 3 per cent , respectiveh ) 

Foity-four and foui -tenths per cent of the late mortality deaths were 
caused by disease — tubeiculosis in every case but one — of the remaining 
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K.clney In 35 5 pe. cent the cause of heath has been pulmonaty tubeiculos.s , 
111 I"! per cent miliaiy tubeiculosis 

F,ffv-sevcn and one-tenth per cent of all the opeiaicd ca.es aie, on pohl- 
examination, healthy, another 55 P^’f cent exhibit an evident mpiovemen 
Of these lattei, one-half have lived moie than ten yeais aftei the opeiation 
Only in one case of one-third of the 57 i pei cent healthy cases has the 111 ina- 

lion frequency become completely noimal, howevei 

Five per cent of all the operated patients aie woise, but still alive boui 
of these 9 patients have, on personal examination, shown tubeicle bacilli in 


the urine 

The best possible operation wound healing appeals to have been secured 
by ligation of the uretei and buinmg it off by tbermocauteiy below the kidney 
pelvis, and allowing the stump to drop hack, and, finally, pi unary sutuie of 
the wound Abscess foimation has occuned in only 2 of 64 cases treated 
m this way, all of which weie followed for a long time aftei opeiation 
Equally good healing has been obtained, however, m 4 cases where, aftei 
infection of the wound fiom the abscess contents, a little diaining tube has 


been inserted for the next day or two after the operation 

Women, otJicizmsc healthy, who have been nephiectomized for lenal 
tubeiculosis, can go through pregnancy and partuiition just as well as 
noiinal women 


But, on the other hand, if the lemainmg kidney be affected by a chionic 
nephutis, piegnancy can lead to exacerbation of the disease 
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Inti odnction — Several earlier publications b}'’ the authois on tumors of 
the testicle have been devoted chiefly to their clinical aspect, with particular 
reference to treatment The present paper is concerned with their pathology 
and with the purpose of presenting further evidence to attempt to solve the 
widely disputed pioblems as to their histogenesis The conclusions reached 
are based on a detailed study of 22 cases of testicular tumors 

Histoiical Note — Reference to the hteratuie cannot help but impress one 
with the confusion and disparity of opinion extant respecting the pathology 
of testicular tumors No satisfactory classification based on firmly established 
histogenetic facts has hitherto been presented and' received general acceptance 
The variety of tumors reported in the voluminous literature on testicular neo- 
plasms runs the entire gamut of our oncological glossary, so that attempts in 
the past to bring some semblance of older out of this chaotic condition have 
been beset with difficulties and any further effort to throw light on this phase 
of the subject is of importance 

A brief histoiical resume of the subject is essential as an approach to a 
clear understanding of the piesent status of their pathology As early as 
1696, St Donat described a complex tumor of the testicle in which he recog- 
nised the bones of a rudimentary skull and two pigmented depressions which 
he interpieted as the embryonic eves of a parasitic foetus (Ewing) In 1845, 
Sir Astley Coojiei wrote an elaboiate treatise on the gioss characteristics of 
testiculai tumors Johnson, in 1856, is credited as being the first to recognise 
the tndermal constitution of certain tumors of the testicle In 1887, Langhans 
and Kocher ventured the opinion that the group of teiatomata embraced a 
large propoition of all tumors of the testicle, and laid the basis for an accurate 
classification according to microscopic structure It remained for Wilms, 
however, m 1896 to demonstrate conclusively the fact that most tumors of 
the testicle aie teratoid m nature In 1911, Ewing published the most impoi- 
tant and authoritative contribution to the pathology of testicular tumors 
From a painstaking review of the literature and the analysis of a series of 
19 cases, he came to the conclusion that practically all tumors of the testicle 
are teratomatous m origin, or fundamentally tndermal in constitution, 
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although in a certain percentage of cases one type of tissue (a monodetmal 
derivative) may have overgrown the otliei constituents and given use to the 
appearance of a unicellular or homologous type of tumoi 

He thus challenged the contention of Chevassu, whose exhaustive treatise 
had been published m 1906, and that of Debainardi appealing the same yeai 
Chevassu had demonstrated that a large propoition (about one-half) of 
tumoi s of the testicle were of a solid medullary, large celled type, the cells 
being identical 111 moiphology and staining reactions with certain cells of the 
spermatogenic cycle, namely, the speimatocytes (Fig 7 ) These tumoi s, 
presumably derived fiom cells of the seminal tubules, he called seminomes 
Schultz and Fisendiath (1921), desciibing the same type of tumor applied the 
teim “ spermatocytoma ” Eailiei investigatoi s including Tizzoni (1S76), 
Birch-Hirschfeld (1877), Talavera (1879), and Langhans (1887), studied 
this type of tumoi and believed they could trace the gradual tiansition of the 
seminal epithelium into neoplastic formations Chevassu, although a champion 
of the spermatogenic origin of this type of growth, did not accept this eailiei 
woik since he himself was unable to actually demonstrate this transition 
Although the classification of testicular tumors has become greatly simpli- 
fied through the classical investigations of Wilms, Ewing and others, theie 
hare aiisen two opposing schools, one maintaining that, “ for practical pur- 
poses there exists only one tumor of the testicle, namely, a teiatoma ” (Ewing, 
O’Crowley and Martland, Wilms, Pick, Ribbeit, etc ) , the other, that in addi- 
tion to the obviously teiatoniatous gioup of tumors there exists a laige pio- 
portion of testicular neoplasms which are purely homologous or single-cell 
tumois (seminomes) deiived from the cells of the speimatic tubules 
(Chevassu, Fiank, Schultz and Eisendrath, Sakaguchi, Vecchi, Geist and 
Thalheimei , Hardouin and Patel, etc ) 

It IS now possible, we believe, to effect a leconciliation of these opposing 
views with the evidence at hand 

Analysts of Pctsonal Casc^ and Discussioti —The detailed lepoits of the 
22 cases in oui series aie appended Analysis of this senes shows that 10 are 
diagnosed teiatoniata 01 mixed tumois (heteiologous tumois) and 12 as 
seminomes ’ 01 single-celled tumois (homologous tumois) The two 
types occui with about equal frequency, coinciding with the statistics of 
Chevassu, who m a senes of 120 testiculai neoplasms found that 59 weie 
seminomes and 61 were teratomata and with the report on the pathological 
matenal of 22 cases of the Johns Hopkins Hospital personally examined 
by one of us (Hinman, 1914), of which 12 weie single-celled and lo mixed 
tumois Theie were no sarcomata In only one mixed tumor of our piesent 
senes was theie any tissue that suggested sarcoma, but even m this case the 
malignancy of the giowth was due to epithelial proliferation This point is 
emphasized because the hteratuie abounds with reports of “ sarcoma testis ” 
Indeed, this seems even at present to constitute the most fiequent diagnosis 
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in cases lepoited in spite of the authoritative contributions of Wilins, Ewing, 
Chevassu, Schultz and Eisendrath, and others who have firml}^ established 
the fact that sarcoma of the testicle, occurring either as a pure homologous 
tumor or as a part of a heterologous tumor, is exceedingl}^ rare Undoubtedh% 
the term “sarcoma” is applied m the literatuie in most instances to the 
seminome type of tumoi because of the histological resemblance to lympho- 
sarcoma or large round-cell sarcoma 

All of our 22 cases of testicular tumor were definitely malignant support- 
ing the contention now well established, that practically all tumors of the 
testicle are malignant The adult teratoid tumor or deimoid, such as was 
described bv St Donat is of great rant}, notwithstanding the fact that inan\ 
so-called benign mixed tumors are reported Respecting other types of benign 
tumors, Ewing accepts only two cases reported by Checassu and Pick as 
authentic These were adenomata of the seminal tubules, and are quite 
different from the seminome which is considered as arising from the seminal 
tubules Benign interstitial cell tumors have also been reported, but are 
evidently examples of hyperplasia rather than neoplasia fEwing) 

Other tumoi s which may at times be confused with testicular tumors aie 
those arising in the epididymis, spermatic cord or testicular tunics These are 
of rare occurrence as compared with testicular tumors, and differ from them 
in being neaily always homologous, and quite as often lienign as malignant 
The malignant forms are usually sarcomatous We have had but three extra- 
testiculai tumors primary in these structures — a fibroma of the spermatic cord, 
an adenocarcinoma of the epididymis, and a fibroma durum of the tunica 
vaginalis A complete review of the subject of tumors of the epididvmis, 
spermatic cord and testicular tunics was published (Plinman and Gibson) 
in 1924 

Thus the final analysis shows that we have to consider but two t^pes 
of testicular tumor, both of which are malignant the teratoma or mixed 
tumor and the seminoma or unicellular type of tumor The pathology of 
testicular tumors would be further simplified if we could accept Ewing’s 
dictum that the seminome is also of teratomatous origin and represents mereh 
a one-sided fmonodermal) development of a tumor primanlv tndermal in 
constitution Ewing maintains that this liApothesis is subject to proof and 
states that in several instances he has been able to demonstrate other tyjjes of 
tissue in the seminomata as well as seminomatous tissue in teratomata His 
beliefs, however, have been largely ignored or discredited, as shown by the 
fact that several obser\ers have since reported series of the seminome t}pe in 
which careful study failed to reveal mixed tissues (Schultz and Eisendrath) 
and conversely search of characteristic mixed tumors failed to reveal an} 
areas of the seminome type of cells Although we have not subjected our 
own specimens to serial section we ha\e been impressed with the uniformit\ 
of seminomata as distinguished from mixed tumors and were likewise skeptical 
of Ewing’s beliefs until studving specimen No 2356 in our series We have 
always subjected our seminomata to careful histologic study in an effort to 
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conoboiale Ewing’s theory, and wete finally able to do so with this single 
specimen m which mixed tissues of vaiious types weie found abundantly 
associated with typical seinmomatous tissue (Figs 4 and 5) The tciv.i 
“ semmome” 01 “ speimatocyioma ^ mitsf iheiefore be icgauled as a 11m- 
aome) the contention of Chevassn 1? dtspi oved m favoi of Ezmng s theory 
T J what adult tissue the cells forming this peculiar tumor are related is 
impossible to say any more than it is possible to relate certain other types of 
tissue occurring in teiatomata, but Ewing regards it as an epithelial type and 
calls them “ embryonal carcinomata ” of teratomatous origin Obviously, the 
oveigiowth of this type of tissue so as to completely shut out the other 
teiatomatous components must either occur very early in the life of the tumoi, 
or else be due to an unusual degree of malignancy with lapid cellular pro- 
lifeiation We favor the former explanation, since clinical experience has 
taught us that this type of tumor is apparently no moie malignant than 
othei types 

In general, the malignant elements in mixed tumoi s of the testicle aie 
almost uniformly epithelial 111 type, and therefoie caicmomatous in natine It 
would therefore seem logical to regard the so-called “ semmome ” as a 
(.aicinomatous pioliferation m a tumor primarily teratomatous in oiigin 
d he ])eculiar lymphoid stroma, which foims a moie or less constant feature of 
this type of giowth, is not explained on an inflammatory basis, but further 
than that, no explanation of its significance has been offered 

The caicmomatous elements in teratomata are generally amenable to classi- 
fication into one 01 moie of three groups, (a) trophoblastic (chorioepi- 
thehoma), (b) hypoblastic (the usual adenomatous tumor), and (c) epiblastic 
(solid alveoli of basal-cell type or tumors of neurocytoma type) All thiee 
of these types are denoted as “embryonal caicinoma” by Schultz and 
Eisendiath Ewing limits the teim “ embryonal carcinoma ” to the semmome 
t}pe of tumoi The first type is comparatively laie Doctoi Cooke, foimerly 
of the Department of Pathology of the University of California Medical 
School, was able to collect but 47 cases It is of interest to note that only 
about one-half of the choiiomata reported revealed other types of tissue 
dlie second type (hypoblastic), exclusive of the so-called “semmome.” com- 
pi ises the vast majority of teratomata, and is figured m the accompanying 
histologic illustiations of mixed tumors 

Summing up briefly, it can now be taken as definitely established that 
piactically all tumoi s of the testicle aie teratomatous m origin, and fuithei- 
moie that piactically all testicular tumors exhibit some type of carcinomatous 
degeneiation of which the so-called “semmome ” is but a modification Fur- 
theimore, pathologically and to some extent clinically, the “semmome” 
piesents ceitain vital difteiences which set them apait from the other teiato- 
mata Climcalh. it is now faiily well established that the “semmome” is 
l elativeh susceptible to 1 adiotherapy . whereas other types of teiatoma are less 
favoi ablv influenced Theie is a different age incidence, the majority of 
teiatomata occuning m the third decade and semmomata m the fourth decade 
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Pathologically, the chffei ences are well illustrated in the gross and microscopic 
characteristics shown in accompanying figures The “ semmome ” presents 
giossly (unless altered by hemorrhage and necrosis) a uniform solid picture 
(Fig 2) and microscopically a solid medullary type of growth (Figs 3, 6 
and 7) in which othei types of tissue are larely found Other teratomata 
piesent giossly a characteristicall)' complex cystic pictuie (Fig i), and histo- 
logically an equally complex pictuie fFigs 9, 10, ii), m which one sees 
vaiious types of caicmomatous proliferation, cystic si^aces lined bv diffeient 
types of epithelium, islands of squamous cells, islands of cartilage, etc , all 
suppoited upon a moie 01 less abundant connectne-tissue stroma 

On the basis of these facts, it should be i^ossible now to establish a scien- 
tific and accuiate classification of testicular tumors which could leceive 
geneial acceptance The difficult}' lies m creating a suitable teiminology for 
the type of tumoi hitheito miscalled “semmome” or “ spermatocytoma ” 
Shall we letain the teim “ emhiyonal carcinoma” applied to it by Ewing or 
the desciiptive teim “ semmome ”, or shall we add to the existing confusion 
by intioducing a new teiminology^ The teim emhiyonal carcinoma is neithei 
appiopiiate noi distinctive since iJiactically all teratomata exhibit epithelial 
degeneration which could lightly be termed “embiyonal carcinoma” No 
distinctive new teim suggests itself, with the remaining alternative to continue 
calling this distinctive group of tumoi s “ seminomata,” bearing in mind that 
these tumors are teiatomatous m oiigin and that this term is merely descrip- 
tive, denoting a lesemblance to, and not an origin from, the seminal cells 01 
spermatocytes Until a better term is substituted, it will serve a useful clinical 
puriDOse m diffeientiating between the two great gioups of testicular tumoi s 
of a common oiigin In oui piesent state of knowledge, it is impossible to say 
whether the semmome is trophoblastic, hypoblastic, or epiblastic m natuie, 
since, as Ewing has said, ‘ It is a highly characteristic structure which is 
duplicated! by no other stiucture ” It seemingly duplicates, or at least resem- 
bles, the epithelial cells of the spermatic tubules, the spermatocytes, so that 
perhaps it falls into a sepaiate categoiy, namel)', mesoblastic, since the gonads 
aie of mesoblastic derivation 

To be more explicit, let us follow the de-velopment of such a tumor thiough 
fiom the beginning Teratomata are chaiactenzed bv then potentiality to 
reproduce all the structures in the human body They aie tiidermal m consti- 
tution, all the piimitive geim layers being present It is logical to assume, 
theiefore, that a teiatoma may leproduce the cellulai characteristics of the 
adult testicle, just as it may form bone, caitilage, glandular tissue, etc In 
other words, a teratoma is capable of leproducmg seminal epithelium which 
may undeigo neoplastic transformation just as other epithelial structures m 
a teratoma may do, and then proliferate to such an extent as to completely 
oveigiow othei types of tissue oiiginally piesent Obviously, from oui 
present knowledge of the pathology of teratoma testis, the semmome cannot 
be classed with either tiophoblastic, hypoblastic, or epiblastic types of tera- 
toma, so that the only lemainmg alternative may be mesoblastic Hence it 
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„ Dossible that the '■semmome’’ lepresents an epithelial overgiowth of 
LSL ongin in a tetatoina Since the gonad 

1mm IS of mesoblastic origin, the semmome may well be a carcinoma ot 
seminal epithelium on a tei atomatous basis, but this theoiy is o couis 

^^"^The'^fXwing classification ot testiculai turaois, a modification of Schultz 
and Eisendrath, is submitted 


I Homologous Twnot "i 
A Bemgu 

1 Epithelial 

(a) Adenoma of the seminal tubules (the tumors of Chevassu and 
of Pick are accepted by Ewmg) 

2 Mesoblastic 

(a) Interstitial cell tumors (probably not true tumors, but meicly 
hyperplasia (Ewmg) 

B Malignant (Do not occur) 

II Hctci ologoiis Timoi s {Teiatomaia oi Mixed Tiimojs) 

A Benign 

1 Adult teratoid tumors or cystic dermoids (EKceedmgly rare ) 

B Malignant (Embraces practically all tumors of the testicle ) 

1 Embiyonal Caicmoma (Heterologous tissues may be present or may 

have been overgrown ) 

(а) Trophoblastic (chonoepithehoma) (Rare ) 

(б) Hypoblastic (the usual adenomatous tumor) 

(c) Epiblastic (solid alveoli of basal-cell type or tumors of neuro- 
cytoma type) 

(d) Mesoblastic (’) (so-called “semmome”) (They constitute 
about one-half of the malignant tumors occurring m the testicle ) 

2 Sa) coniatous Mixed Tumor (True sarcoma occurring in a teiatoma is 

very rare Probably the few authentic cases of sarcoma reported as 

homologous tumors represent one-sided developments of teratomata ) 

The Site of Ougin of Tetatoina Testis — The ultimate solution of the 
pathogenesis of testicular tumors is identified with that of teiatomata in 
general The many theories of origin ot teiatomata are still unproved and it 
would be useless to leview them here, since we have nothing new to add We 
ate satisfied foi the moment with having demonstrated that practically all 
tumois of the testicle, including the semmome, are tei atomatous in origin 
The precise point at which tumois of the testicle first begin is still debatable 
Most tumois examined have been so fai advanced that most or all of the 
testicle was leplaced In some, however, a nariow margin of testiculai 
tissue lemams at a point opposite the attachment of the epididymis It would 
seem, therefoie, that the tiimoi arose in the region of the rete testis or in the 
legion immediately between the testis and epididymis, possibly from some 
vestigial mesonephiic stiucture An unusual instance of early tumor is shown 
m Fig 3. m which the tumor occupies the site of the epididymis which is 

compiessed into a thin capsule Only a few small foci of tumor cells are 
found 111 the testis 

These facts lend sup,x,it to Ewing’s theoiy, m which he believes that 
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teratoma testis arises from totipotent sex cells m the rete, and from there 
invade the testis proper In the unusual instance just cited it is conceivable 
that the tumoi, following the path of least resistance, chose to grow toward 
the epididymis rather than into the fibrous, atrophic testicle 

CASK REPORTS 

1 Teratomata 

Case I — C A L, age twenty-four jears History of injury to the left testicle 
one and one-half years ago followed by tenderness and swelling Tenderness disappeared, 

but testicle re- 
mained large 
Wassermann at 
this time w'as posi- 
ti\e , recened aiiti- 
luetic treatment, 
but testicle contin- 
ued to enlarge 
Loss of ten pounds 
in last one and 
one-half years A 
radical operation 
for teratoma testis 
W'as performed 
the ^as and all 
pre-aortic hmph- 
glands w'cre re- 
sected Much 
bleeding was en- 
countered during 
the course of oper- 
ation The mass 
of glands adherent 
about the inferior 

Fig I — Photograph of mixed cell type of testicular tumor a teratoma in 
sagittal section No normal testicular tissue is seen and there are multiple dis* mesenteric arier\ 
similar areas and cvstic spaces characteristic of different tjpes of tissues such npppQQifafprl resect- 
as cartilage gland etc Note the contrast between this type of tumor and the ^ ^ 

uniform picture of the single cell tjpe of tumor illustrated in Fig 2 The size jng the a r t e r \ 
of the tumor was 9 X 10 cm .11 

The patient died 

suddenlj while joking with a friend the follow’ing day of what clinicallj looked like 
embolism Autopsj not permitted 

Gloss Patholag\ — The tunica and epididjmis are invohed m a dense mass of adhe- 
sions Upon section, the tunica er erywhere appears infiltrated with tumor The interior 
IS filled bj an irregular fungating growth resembhng a mixed tumor 

Mici oscopic Pathology — Examination shows a rarietj of pictures In some places 
there is cartilage, normal m character The background m some areas is composed of a 
fairlj cellular fibrous tissue, show’ing oedema Coursing through it are numerous epithelial 
structures, at times lined by a single laver of epithelium of low cuboidal form In other 
regions duct-like structures are lined by high columnar epithelium, one lajer thick, m 
still other regions are more duct-hke structures and papillomatous masses consisting of 
epithelium man% lajers in thickness It is eSpecialh among these cells that mitoses are 
obserred In the stroma associated with such areas there is some hmphocit c infiltration 
and larger irregular necrotic areas In the necrotic areas one not infrequenth sees 
eridence of old hemorrhage The inrasire character of the grow'ing epithelium in manj 
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forms ^ t|,o cells have an cedematou 

,e.,c„,a.ed a.^araace Necros.s of — 

;:g^“ r^M ^ <>*0. ar=as ..,= mvad.,.. cpdlrCum 

IS of the more 
deeply stained 
type, although 
there are sugges- 
tions of transi- 
tions lietween the 
types 

Dia<j)iosis — 

Teratoma testis 
with glandular 
inetastases 

Casi II — S 
C , No 564 

Mic} o<!CO{’ic Pa- 
iholoyy —Exam- 
ination shows 
lai go connective- 
tissue stroma 
which in Itself 
exhibits a varieU 
of pictures, from 
myxomatous de- 
gcncration to 
d V- n s e cellular 
sarcomatous ap- 
pearing areas Numerous cysts are seen showing many variations, some being lined by 
coluinnai epithelium, while others have cuboidal epithelium Many contain an eosinophilic 
material which appears as colloid Other spaces are filled with small darkly staining cells 
111 alveolar formation Still others are lined by typical cornifying sciuamous epithelium 
in which the keratohyahn granules may be seen In some small areas are definite adeno- 
carcinomatous cell groups infiltrating the connective-tissue matrix Occasional cvstic 
spaces may be seen to be filled with infiammalory exudate containing polymorphonuclear 
cells Gi oups of lymphocytes appear in various areas of the stroma, giving the appear- 
ance of minute abscess formation 

Diacjuon ^ — Teratoma testis 

Gasp III — S P, No 1137 Mxaoscopic Pathology — Examination of sections 
shows a dense coiinectivc-tissuc matrix which is replaced to more than one-half m extent 
bj areas of cpitlichal proliferation Ihe epithelial growth closely resembles a papillary 
c^ stadciioina, malignant in character The papillary type of growth loses its identity m 
some areas forming a more medullary type of growth In the centre of some of these 
larue are.is is a moderate amount of inflammatory reaction as indicated by the presence 
of pohmorphonuclear neutrophilcs , also m some of those areas may be found extensive 
areas of necrosis The carcinomatous areas are well circumscribed, there being no diffuse 
infiltration through the connective-tissuc matrix 

The individual epithelial cells vary in morphology, but are uniformlv small and bear 
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Fig 2 — Photograph of a single cell type of testicular tumor, a semmome At 
the inner edge of the left half of the specimen is seen a small compressed remnant 
of testicular tissue This type of tumor is characterized by its uniformity and 
homogenicity in the gross and microscopic picture although occasionally there 
may be areas of necrosis The tumor measured 5^75 cm 
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no lestmblance to the spermatoblast type of cell Tbeir nuclei are round or oval and 
seem devoid of cjtoplasm The chromatin is irregularly distributed The cell nuclei 
contain one or more nucleoli and frequent mitoses are seen No other type of epithelial 
growth can be seen in the sections examined The connective-tissue matrix is fairly 
uniform in structure and does not appear sarcomatous in any area On one margin of a 
section examined is seen atrophic testicular tissue and on the side opposite, tubules of 
the epididymis 

Diagnosis — Teratoma testis with adenocarcinomatous tissue 

Case IV — R D, No 1450 Mict oscoptc Paihologx — Examination shows a ^arlet\ 
of tissues There is a connectn e-tissue matiix which show's ramifications throughout of 






Fig 3 — A Photograph of sagittal section of an undescended testicle remo\ed at operation from a 
patient of twenty-sea en years T Malignant tumor (seminome) E epididymis, B atrophic testicle 
A margin of normal glandular tissue, D area of necrosis and hyalimzation The solidity of the tumor 
mass and Its circumscribed margin are eaident There is a definite line of demarcation between tumor 
and testicle and the compressed shell of epididy mis can be peeled off the tumor e\ ery where except at the 
upper pole to which it is intimately attached A few small foci of tumor cells are present in the testis at 
the points marked C The position of this tumor may indicate the possible site of origin of testicular 
tumors in the rete or some embryonic \estige between the testis proper and the epididymis This tumor 
has apparently follow ed the line of least resistance growing tow ard the epididy mis rather than the fibrotic 
testicle B Photomicrograph (high power) showing typical area from tumor T Note the solid unicel 
lular type of tissue with a lymphoid stroma characteristic of the seminome The cells are somewhat 
exceptional show mg more cy toplasra than usual 


epithelial cells growing in w'lld disorder, but tending on the w'hole to assume a rough 
pattern of adenocarcinoma This pattern is lost in places, the cells tending to grow in 
solid sheets The epithelial cells appear large, with abundant eosinophilic cytoplasm and 
having indistinct borders The nuclei varying markedly in morphology and staining 
properties, differ in this respect from the large round nuclei of the seminome cells w’ltli 
their uniform fine stippling Areas of necrosis are present The growth infiltrates 
diffusely in areas, giving the tissue an almost scirrhus appearance In other areas are 
cystic spaces lined by xarious types of epithelium y'arying from the flat to narrow 
columnar type 

Diagnosis — Teratoma testis 

Case V — B W, No 1567 Age thirty-sexen Tyy'o months ago patient noticed that 
his right testis yvas beginning to swell Ihis had always been slightly larger than the left 
Increase in size came on suddenly and yyithout any evident cause Orchidectomy yvith 
remoy'al of inguinal glands yvas performed The patient yvas seen in the clinic on seyeral 
occasions during the folloyving feyv yveeks He continued to lose yveight and the abdomi- 
nal masses gradually enlarged Death occurred tyyo months after castration Autopsy 
shoyy'ed enormous metastatic tumor masses in the pre-aortic retroperitoneal space and 
nodules in the liver and lungs yvith the same histologic picture as the testicuhr tumor 
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Pon,oJoy.aI Rc,.. -Malignant n.xed tun.or of the test.cle w.h retroperitoneal 

consists of latge ovo.d mass measuring 6 s xn cm 
T)ic vas iS thickened and nodular The epididymis is replaced by a large nodular m 
Unon section the tumor grits under the knife, suggesting cartilage An extremely varie- 
gated surface is presented Numerous cystic areas are seen, partially filled with grumous, 
Lcoid or hemorrhagic appearing material The intervening areas present a ce lular 
appearance with small islands of cartilage m relief Other areas show much fibious 
tissue and numerous areas of necrosis more or less hemorrhagic m character 

Mino-scopic Faf/io/opy— There are numerous areas which show epithehal-hkc ce ls 
with comparatively little stroma These are often arranged aiouiid blood-vessels m the 
form of islands, separated by necrotic material Many mitoses aie seen There are 
othei aieas which show groups of cells which are rathei large with small, lound nuclei 
and stippled cytoplasm These appear veiy much like fcetal fat cells There is an 

abundance of fibrous tissue throughout 

—Mixed tumoi of testicle, malignant 

Case VI —E L, No 2021 Age thirty-three yeais Patient had noticed that his 
right testicle was laiger and harder for the last two and onc-half years Neisseuan 
infection twice— left epididymitis with first attack and balanitis, followed by bilateral 
buboes Three Wassennanns were negatiie and two salvarsans caused no change m 
si7e of tumor 

A ladica! opeiation for teratoma testis wnth lesection of the pre-aoitic glands was 
performed There w'as uneventful convalescence until the twelfth day, when the patient 
complained of severe pain down the left leg (operation on right side) There was marked 
tenderness over the femoral vessels and distention of the superficial veins with consider- 
able oedema Complete recovery with discharge at the end of thiee weeks The patient 
died nine months post-operative* 

Gtoss Pathology — Specimen consists of a mass closely resembling normal testis 
except that it is slightly larger than normal, measuring 25 cm x 4 cm The vas and 
epididymis appeal normal The tunica is smooth and presents no nodules or adhesions 
The mass is very firm in contrast to the normal testis Upon section through the long 
axis, the knife cuts with difficulty and grits on substance which is presumably cartilage 
The cut-surface piesents a variegated picture characteristic of the malignant mixed tumor 
of the testis Tbeie are numerous cystic cavities of varying size, some filled with 
giuinous material, otlicis with mucoid substance The solid portions of the giowth vary 
fiom grayish-white to yellow- m color, interrupted here and there by areas of hemorrhagic 
neciosis The tunica albuginea is thin and the tumor appears everywhere confined within 
its limits No normal appearing testicular tissue is evident anywhere in the specimen 
Muioscopic Pathology— Sections of the testicle show a mixed picture Theie aie 
two distinct conditions shown, namely new- growth and massive degeneration The new 
grow-tli show-s 111 some areas tumor cells rather loosely grouped together with moderate 
intercellular connective tissue In other areas there is an attempt at gland structure, 
m olheis there is a tendency to a papillomatous arrangement The blood supply is poor 
and small areas of degeneration are seen everywhere The ressels have very thin walls 
and 111 some aieas w-here degeneration is rather marked, the perithehal arrangement is 
p.c<int l),e predomnahng cell „ large, .rregplar m shape, but rvith a tendency toward 
ben g o,al with nucleus occupying large part of cell and varying according to the shape 
nl the cell Atrp.cal mitoses are abundant There is one area where frL two to six 

nc .r c"MrSro conncct.ve tissue suggesting 

Diagno<:i<; — Teratoma testis 


iiKl Teratoma Testis, i^ith Report of Five 


.10 


Cases Surp , Oyn 
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Case VII — R B V No 2189 Age jears Historj of trauma to left tes- 

ticle seven jears ago Noticed soon after a small lump on the left testicle which graduallj 
grew until within a jear it was a mass twice the size of a normal testicle Unchanged 
until nine months ago, since which time it has been increasing in size and becoming 
more painful 

A radical operation was performed for teratoma testis with complete resection of 
Ijmphatic areas along the iliac arter\ and abdominal aorta There was an uneventful 
recoverj Pathological examination showed an earlj metastasis to one retroperitoneal 
Ijmph-gland Patient living and well, five jears post-operativ e T 

Gloss Patholog\ — Specimen consists of ovo.d mass, roughlj egg-shaped measuring 
6x8 cm The tunica albuginea is cverv where smooth and intact The epididvmis and 
vas appear normal in size and consistence The digital fossa is well preserved and there 
is no evidence of adhesions The mass is verv firm on pressure Upon section through 
the long axis is seen a fairlv uniform, smooth, grav ish-white structure darkened here and 
there bv hemorrhagic extravasations The cut surface appears v'erv cellular and does 
not present cvstic spaces and irregularities There is no evidence of normal testicle, the 
growth filling the entire tunica albuginea 

Mici oscopic Patltolog\ — Sections through the tumor show a great varietj of pictures 
— predominating is a diffuse arrangement of caremoma-hke cells and adenomatous 
arrangement of epithelial cells The cells lining the spaces are for the most part of 
the columnar varietj , a good main resemble perithehal arrangement There are manj 
alveoli resembling well-developed thjroid There is an abundance of mvxomatous tissue 
111 places showing a tendenev toward a papillomatous arrangement Areas are seen in 
which small round, nucleated heavj stained cells are densely packed together, suggesting 
Ivmphoid tissue No cartilage is seen, no squamous epithelium m full stage of develop- 
ment The picture is of a mixed tumor tjpe with a preponderance of ep.thelial elements 

Diagnosis — Teratoma testis 

CvsE VIII — \\ C, No 2356 Age thirtj-six vears Mumps several vears ago 
wath right orchitis resulting in atrophj Two Neisser iniections and chancre Had two 
and one-half jears' treatment for lues Four months ago while at work patient slipped 
and strained himself The right testicle became swollen and tender Under intense anti- 
luetic treatment, the tumor increased m size A radical operation was performed for 
teratoma testis with resection of pre-aortic glands Pathological examination showed 
extensive metastases to the Ijmph-glands Patient discharged one month post-operative, 
lost track of since two months at ter operation! 

Gi OSS Pathology — Specimen consists of a mass, shaped like a testicle, measuring 
8 cm. m greatest diameter The cut surface shows interlacing bands of connective 
tissue, between which are areas of degeneration, areas of quite cellular tissue resembling 
cartilage in manv places cvstic cavities, and various other strange pictures characteristic 
of malignant mixed tumor 

Fattv retroperitoneal tissue removed at the radical operation containing the regional 
Ivmph-nodes of the testicle are also present One of these glands is much enlarged 
being 3 cm in longest diameter, and it is also quite hard 

Mta oscopic Pathology' — Sections from the testicle show a varied picture There 
are spaces lined bj' columnar epithelium m sev'eral lavers Some of these spaces are 
verj large and show a great deal of desquamation into the lumen with regeneration of 
elements and manv mitotic figures are seen among the active cells There are other 
spaces lined bj' single lavers of cuboidal cells, also showing mitoses, the lumen is filled 
with faintlj staining pink substance remotelj suggesting colloid There are areas of 
cartilage of the hj aline varietj Some sections show enormous islands of cartilage, and 
also true bone Large fields of loose connective tissue and, m addition, co mpact masses 

t Hinman Frank Radical Operation for Teratoma Testis, w ith Report of F:v e Cases Surg G>n 

and Obs 1919 \ol xxx\>ii p 493 
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tumors of the testicle 


O, co.„Kct..e..,ssue cells w.th deepl, sta.n.ng oval or elongated nude, show.ng 

mitosis, are present , , i ^,,i,rpratinn are seen growing diffusely 

At least two d.st.nct types of .s ““ abUan, cons.sfs of cells 

through the stroma m various area , These cells aie suppoited on a 

with large oval or round nuclei, showing fine stippling I hese 



Fic 4 — Photomicrographs (low power) of characteristic areas from specimen No 2356 All four 
photomicrographs show abundant seminome tissue occurring with other types of tissue This is the 
same U pc of cell which has been referred to as embryonal carcinoma and spermatocytoma A On 
the left arc two distinct islands of cartilage On the right is a typical field of the seminome type of cell 
while in the middle lies a dense connective-tissue stroma B At the upper margin is a well circumscribed 
island of cartilage, below this may be seen a loose connective-tissue stroma into which projects a tongue 
of tissue composed of the seminome type of cell C On the left is a glandular structure lined with 
columnar cells such as is often found in the mixed celled (teratoma) type of tumor To the right and 
sep irated by a band of connective tissue are the typical seminome cells supported in a fairly abundant 
coniicctiv c-tissue stroma D Another field showing a great number of seminome cell group in a 
connective tissue matrix and associated with a small island of cartilage on the left 

fmi Ixmphoid •;l)oina and ate identical iv ci’ciy zaav zoiili the “seminome’ type of cell 
(Figs 4 and 5 ) 

The other type of epithelioid proliferation yyhich is eery prominent consists of large 
polygonal cells yyith irregular yesiculai nuclei, most of yyhich shoyy a single large nucle- 
olus The intercellular substance is yerv scanty Blood-vessels are numerous Hemor- 
ihagic and necrotic areas are present guing the cells m some areas a perithelial 
arrangement Tliese cells on the yyhole hate a distinctly aheolar arrangement Islands of 
stiuamous cells are present in yaiious places 
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The enlarged gland, noted above, which was removed from between the aorta and 
vena cava at operation, shows entire replacement of normal elements by metastatic cells 
of various types in which the epithelial elements, as usual, predominate The remaining 
glands show hemorrhage and endothelial proliferation but no definite areas of malignancy 
Serial sections from the spermatic cord and globus major show no metastases 

ConcUtsion — The condition present therefoie is one of true teratoma in which the 



Fig s — Photomicrographs of characteristic areas of specimen No 2356 A Photomicrograph (Ion 
power) of another area showing numerous groups of the seminome tjpe of cell in a connective tissue 
matrix B Photomicrograph (high power) showing two islands of cartilage at the left bounded b> dense 
connective tissue At the right margin are Seminome cells with the characteristic 1 > mphoid stroma 
C Photomicrograph (high power) showing an island of the typical seminome cells Note the large 
heavily stained nuclei and the small amount of cytoplasm, at the right margin are some l>mphoc>tes 
which as a rule accompany the seminome or unicellular type of tumor D Photomicrograph (hign 
power) showing the occurrence of a glandular structure adjoining a group of seminome cells 

epithelial elements predominate Definitely adenocarcinomatous areas, sarcomatous areas 
and typical areas of the “ seminome ” type of tissue are present in abundance intermixed 
with cartilage, bone, squamous-cell nests, and various types of cystic cavities lined by 
epithelium The photomicrographs (Figs 4 and 5) illustrate clearly the association of 
“ seminome ” and other t j pes of tissue present in abundance m the same tumor 
Diagnosis — Teratoma testis with glandulai metastasis 

Case IX — T K, No 22-723 Age thirtj years Six months prevuouslj, patient 
noticed some pain m right testicle Six weeks later noticed small button-hke swelling 
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TiMs has rapidly grown in size up to the present time A radical o^ratiou for teratoma 
testis was performed with resection of the pre-aortic lymph-glands lere was an ^ 

fnl recovery, the patient leaving the hospital on the twentieth day post-operative Patic 
died with laigc letropeiitoneal metastasis eleven months post-operative , 

Gtoss Pathology— tumor is enclosed within the smooth thickened capsule mea - 
tiring 105x7 5x6 cm Section through the tumor shows a fairly soft, grayish-yellow 
„ Jc mass svh.cl, Imiges on on. surface There rs no defunte arch.tecture Irregular 
oalematous bands of connective tissue form a stroma in which he small noduks of 
cartilage Numerous small cystic areas varying in size from i to 5 nnn in diamete 
and several fairly ciicuinscrihcd, opaque, homogeneous cellular areas In the centra 


^ ^ wy a. -< 
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rio 6 — Photomicrographs (low power) of areas chosen at random from the typical ‘ seminome’ 
type of tumors exhibiting no other types of tissue Note the solid medullary type of growth and the 
resemblance home to the spermatocytes in Fig 8 A Section showing complete absence of the usual 
characteristic lymphoid stroma The cells are supported on a scant connective-tissue framework which 
likewise carries the blood supplj B Section showung an unusually abundant lymphoid infiltration, the 
Ecminomc ' cells occurring in small islands The occurrence of the lymphocytes in this type of tumor are 
part of the tumor growth and not of any inflammatory reaction 

portion IS an n regular, yellowish area of necrosis On tw'o sides of this area aie two 
hemorrhagic zones 

Mjci otcopic Pathology — Ihe solid portions of the tumor ate composed of connective 
tissue whiclt shows cedema and hyalin changes m some areas, while m others it is quite 
cellulai Irregular bands of smooth muscle are frequently found lying m connective 
tissue Masses of embrjonal cartilage are scattered diffusely throughout the sections 
There are many cjstic and glandular structures lined by squamous or columnar epithe- 
lium Small islands of squamous epithelium, neuro-epithelium, and ganglion cells are 
found An occasional glandular structure with papillary infoldings may be seen Several 
sections show marked proliferation of epithelium m small alveolar gland structures 
This tApe of epithelium is found invading the stroma and forming small nests of cells, 
which show' numerous mitoses — a characteristic picture of malignancy 
Dwqno<:i <; — Teratoma testis, malignant 

Cash X— L S No 25-22 Age twenty-five years Aching and swelling noted m 
the right testicle fi\c months ago The tumor has continued grow'ing gradually A 
radical opciation was performed for teratoma testis w'lth resection of the pre-iliac and 
pre-aortic hmph-glands During coin alescence the patient de\ eloped a Virchow'’s node 
the third week post-opci ative Pathological examination showed the same type of tumor 
as te-Aticular giowth with one metastasis to lymph-gland The patient, however -rew 
weikti and continued to lose weight, and died suddenly ten weeks post-operatne’ 
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Gloss Patliologv — Specimen consists of large ovoid mass measuring 8xio cm 
Upon section a cellular surface with numerous cystic spaces is seen Stromas and 
partitions of fibrous tissue are seen coursing through the tumor, giving it a 
reticulated appearance 

Mtci oscoptc Patliologv — Examination shows m certain areas testicular tissue, the 
tubules of which are normal, but the interstitial tissue is irregularly cedematous Scat- 




Fig 7 — Photomicrographs (high power) from seminome type of tumors such as is illustrated m 
Fig 2 Note that the I5 mphoid stroma in these groups ma> \ar> from a complete absence as shown in A 
to a marked preponderance as in D The tumor cell t\ pe shown in these photomicrographs was thought 
by Chevassu to be identical with the spermatocvte and he therefore designated these tumors 
as seminomes 


tered in the testicular tissue, and also independent of it, are areas of varying size occupied 
by a new growth of abnormal epithelial cells growing in a papillary adenomatous 
pattern The cells are relatively large with clear-cut nuclei, round to oval in shape, m 
general presenting relatnelv a small amount of chromatin material and with a single, 
often conspicuous nucleolus The cvtoplasm varies m amount and m general appears 
finelj reticulated Mitoses are frequent In the fibrous stroma, associated with the 
new grow'th, is considerable infiltration of Ijmphocytes and plasma cells In some of 
the areas, carcinoma degeneration, especiallv of the more central portions of the 
nodules, is seen 
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In othci sections, but still more or less intermingled with the carcinoma, ate areas of 
cyst-hkc structures lined by cuboidal epithelium, others by high columnar epithelium, and 
still others by squamous epithelium, the latter showing kcratohyahn changes and kerati- 
nization of die inner layers Associated with the latter are a few areas presenting 
degeneration and foreign body giant-cell reaction An area showing strands of smooth 
muscle IS seen While no definite cartilage is seen, a few areas of connective tissue have 
become diffusely hyalin and suggest a pre-cartilaginous reaction 

Section through a gland removed from the spermatic cord during radical operation 
shows marked infiltration with tumoi cells arranged m loose papillomatous pattern upon 
a hyalinued connective- ^ _ 

tissue base The cell , „ * » . 

types are similar to C/ v, : 

those of the primary f/ „<v ft-' 

tumor /«:// ^ 

Diagnosis — T e i a- f t'/ *' ^1'”' 

toma testis with pa- / ’ ' 

pillary adenocarcinoma » K '* '***;'' *' ' * 

and with glandular , ** ' i > ‘^**'*' ' ' ' ’ 

metastasis r 


> 

' > r' i 


U Seviiiwjnafa 

Casl XI — E S 
Age thiity Two 
months picvious, injury 
to right testis Testis 
tcndei but not swollen 
Within a few days it 
swelled up to twice its 
normal size, remained 
stationaiy foi a month, 
and then continued to 
mcicasc in size — dura- 
tion only two months 
Oichidectomy was pti- 
foi med by Doctor 
Eloessci San Eian- 
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Fig 8 — Photomicrograph (high power) ot a section through a normal 
adult testicle, illustrating the spermatogenic cycle Compare the sper- 
matocytes in this figure with those illustrated m the preceding photo- 
micrographs of ‘ seminomcs 


CISCO Pathological examination showed malignant tumoi of the testicle One month 
latci the patient was rc-operated and radical operation pei formed woth resection of the 
Itmph-glands along the vena cava and aorta Uneventful '-ecoveiy except for one attack 
of \omitmg on the seventh day post-operative, causing a retroperitoneal hemoirhage 
The paliuil is living and well eight years post-operative^ 

illtdoscnpic Pathology — Sections of tumor show tissue, consisting almost entirely 
of veil laige pohgonal cells with laigc deeply staining vtsiculai nuclei The masses of 
cells ,uc impel fcctiv divided by thin coimcctive-tissuc partitions m which are laige blood- 
sessels In sections fiom the pioximal end of cord one finds in the vicinity of some of 
t!ic iicncs small accumulations of laigc cells, very suspiciously like tumoi cells 
Dt(i(/»cKis — Semmome of the testis 


Casi XII— Mr F, No 920 Micioscopic Pathology — Examination shows a typical 
picture of the semmome pattern There is the solid type of cellular growth supported 
on a dense Ismphoid stroma, the latter appearing moie numerous m some areas than the 
epithelial cells The large epithelial cells resemble the spermatoblast type seen m the 
■^cm iniieiou s tubules which may also he seen m the margin of the section 

aid oi Teratoma Tcsl.s 
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The growth extends between the remaining tubules and not within tlieii lumen No 
other type of tissue can be found iji the slides examined 

Diagnosis — Seminome of testis 

Case XIII — V S P, No 2370 Age twenty-nine History of growth of right 
testicle to size of lemon in five months, accompanied by pain and interfering with walk- 
ing Radical operation for teratoma testis was performed with resection of the glands 
from the pre-aortic region There was an uneventful recovery The patient died twenty 
months post-operative § 

Gloss Pathology — Specimen consists of an oval mass measuring 10 cm in its great- 
est diameter The cut surface presents a fairly uniform grayish-white cellular picture 

with numerous areas of 
necrosis and degeneration 
w’lth formation of small 
cavities Strands of connec- 
tive tissue aivide the tumor 
mass into irregular indis- 
tinctly separated lobules 
Ahci oscopic Patholoqv 
— There is seen alargcpol>- 
gonal cell with a faintly 
staining, slightlv granular 
cvtoplasm, a large irregular 
oval nucleus w'lth a deep 
staining chromatin network 
and rather coarse chromatin 
granules and w'lth one or 
two nucleoli The cells are 
closely packed together, with 
a \cry small amount of 
intercellular substance 
There are heavy coarse 
connective-tissue bands sepa- 
rating the tumor cells into 
large groups The blood- 
\essels follow’ these bands 
and are also seen passing through the midst of the mass of tumor They are lined by a 
single endothelial layer There is quite a tendenev to disintegration, in some areas due 
probably to poor blood supply These areas show considerable blood pigment and 

b'mphocjtic infiltration Mitotic figures are abundant 

A lymph-gland removed during radical operation from between the aorta and vena 
cava shows itself to be entirely replaced by cells of the same tjpe as in the testicu- 
lar tumor 

The type of tumor cell closely resembles the spermatoblasts, from w’hich Chevassu 
derives this type of tumor 

Diagnosis — Seminome of the testis with glandular metastasis 

Case XIV — Mr L, 20-2404 Gioss Pathology — Specimen consists of testicle, is 
roughl}’ egg-shaped, and measures 8 cm in its greatest diameter The cut surface is 
quite mottled and shows large areas of degeneration, and is quite hard in some areas due 
to tough cartilaginous-hke connective tissue In betw'een these areas is a grayish-white 
granular material 

Mid oscopic Pathology — The type of cell found is large, lound, or polj’gonal, with a 
faintly staining or non-staimng clear cytoplasm, a relatively large nucleus, vesicular in 

?Hinman Frank Radical Operation for Teratoma Testis with Report of Fu e Cases Surg G>n 
and Obs 1919 'vol \xxviii p 495 



Fig 9 — Photomicrograph (low power) of a teratoma show ing 
area of cartilage and three cystic spaces each lined with a different 
type ofJepithelium-cuboidal short columnar and high columnar 
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1 wilh one or moie nuclcoh Mitotic figures are abundant 1 he cells are laid 

dmvTin ’large fields quite closely packed together in a minimum of 
Till oughout these fields are broad irregular bands of connective tissue Here and tl 
a,c gXs of cells or debr.s »l„ch sta.n ataost black There are ou.te a few fa.^ la 
area! of degeneration and these are mostly in the form of caseation Careful search fa 
to reveal definite evidence of the piesence or preexistence of any specialized tissue outsi e 



Fig to — Photomicrographs of representative areas in mixed tumors (teratoma) of the testicle 
A Loii-poner i icn of area shoning a conncctive-tissue stroma showing islands of cartilage, nerve-ganglion 
cells B Low -power Mew showing the various types of glandular structures in a connective-tissue matrix 
C Low -power view showing a carcinomatous area in a teratoma encroaching on the normal testicular 
tissue U High-powcr view showing large vesicular carcinoma cells in a teratoma Note the presence of 
a 1 \ mphoid stroma in this case This demonstrates that such a 1 > mphoid stroma can occur in either the 
scniinonic or inived cell t> pe of tumor 


of (lie suppoiting connective-tissue framework Differential staining proves the supporting 
tissue to he fibrous 

Dinr/iKKir — Scminoinc of the testicle 

C\si XV — '\ M JO-2643 Age thirtj-foui years History of trauma to left 
testicle five veais ago Seven months ago noticed left testicle increasing in size and 
that It hul become ston> bird in consistency A radical operation was performed with 
’e section of the glands along the spermatic vessels and iliac artery up to the aorta 
Ihcie was a chain of enlarged glands niiining up the aorta, all of which could not be 
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resected Uneventful recovery The pathological examination of the glands remo\ed 
showed metastasis with the same type as the testicular growth The patient received 
several X-ray treatments over the abdomen during a period of one and one-half years 
Patient living and well one and one-half \ears post-operative 

Gloss Pathology — Specimen consists of an ovoid mass, 5x7 cm The epididjmis is 
entirely obliterated bj tumor Upon section is seen a very uniform, smooth, whitish 
cellular surface with occasional fine bands of connective tissue running through the 
growth No necrosis is seen The growth almost completelj fills the tunica albuginea 
except in one area where a small band of normal testicle is seen 

Micioscopic Pathology — Examination reveals a dense medullary t\pe of growth with 
irregular strands of reticular connective tissue supporting numerous Ivmphoid cells The 



Fig 1 1 — A Low-pon er \ len shon ins an -irea in a mixed tumor of the testicle show ins an island of 
squamous cell formation along t\ ith other glandular elements B High power \ lew of margin of island 0 
squamous cells as shown in centre of preceding illustration Note the characteristic cornification and 
keratohj alir granulation 

tumor cells are large and uniform closelj resembling spermatoblasts The protoplasm 
IS abundant, finely granular and faintlj stained The nuclei are large round or oval 
possessing one to two nucleoli The chromatin presents a characteristic stippled or 
granular arrangement Numerous mitoses are seen, many of them atypical An occa- 
sional multinuclear giant cell, resembling those of tuberculosis, is seen The growth 
follows no definite pattern and seems characteristic of the seminome of Chevassu 

A metastatic gland removed from the bifurcation of the aorta during radical opera- 
tion presents extensive malignant infiltration with cells characterizing the primary growth 

Diagnosis — Seminome of the testis with glandular metastases 

Case XVI — J L, 21-2369 Age fifty-two vears Inguinal Ijmph-glands palpable 
since the age of ten jears At the age of twenty there was an cgg-sized lump in right 
groin. It remained this size for almost thirty jears For the last several 3 ears it has 
grown in size Six months ago additional lumps formed in both loins until at present 
they are of enormous size 

Gloss Pathology — Specimen consists of two huge pieces of material one being as 
large as a child’s head The tumors are quite bosselated and show a marked degree of 
degeneration, especiall3 at the centres The under surface or the line of division in 
separating the tumors from the bodv, shows soft necrotic tissue, indicating that tumor 
tissue had been left behind 

Mici oscopic Pathology — Sections show great masses of tumor cells closely packed 
together with a scant} reticulum and separated oft into large fields by very hcav} 
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connective-tissue trabeculae There is a great deal of degeneration with loss of substance 
or in the form of coagulative necrosis Blood-vessels are not especially frequent though 
It IS not uncommon to find large spaces engorged with blood and without blood-vessels 
surrounded by the tumor cells The individual cells are polygonal The cytoplasm is 
quite clear, the cell outline is quite sharp and the nucleus relatively large The nuclei seem 
vesicular, the chromatin is rather coarse Nucleoli are not definitely seen in the majority 
of cells Mitoses not very abundant Here and there may be seen tumor cells varying 
from one to five times in size to the ordinary cell Occasionally these are multinucleated 
The picture seems like a lymphosarcoma and in many respects resembles endothelioma 
With the clinical findings pointing to a testicular origin, the case can well be classed with 
the semmome of the testicle 

Dig<7»ojiv— S emmome of testicle with huge inguinal metastases 
Cask XVII— No 22-1337 Gioss Pathology Specimen consists of two pieces 
of tissue which when put together make half of an egg-shaped mass, measuring 8x5 cm 
The cut surface is very soft and spongy, and varies in color from a slightly yellowish- 
white at the capsule to an iron-gray m the centre Lobulations can be made out At 
one pole is an area of degeneration with some liquefaction 

Micioscopic Pathologv — Sections show complete loss of architecture and replacement 
with tumor tissue The cells are polygonal or round, have rather sharp cytoplasmic 
outline with relatively scanty amount of cytoplasm, rather deep staining vesicular nuclei 
with very pronounced nucleoli Mitoses are frequent Blood-vessels are numerous The 
connective tissue supporting the framework is rather abundant, but in the form of rather 
delicate reticulum In most of the section there is a small lymphocyte background or 
infiltration, the cells being limited to the connective-tissue partitions and framework 
Careful search fails to reveal anything that resembles thyroid tissue or epithelial tissue 
such as glandular structures or fibromuscular organs 
Diagnosis — Semmome of the testicle 

Casf XVIII — I S, No 22-1377 Age twenty-seven years Born with an unde- 
scended testicle situated anterior to the external ring, at times tender, but seldom painful 
Occasional pain and swelling of the testicle, subsiding in a few days, last attack being 
three months ago 

Glass Pathology Specimen consists of a flattened, roughly spherical mass Upon 
section there is seen two distinct parts or lobules, one about half the size of the other 
The testis appeared fibrotic except for a narrow margin of normal brownish gland 
tissue opposite the epididymis The body of the epididymis was replaced by a solid 
opaque circumscribed tumor mass, which appeared to be separated from the testicle by a 
definite capsule The globus major and minor were preserved 

Minoscoptc Pathologv Sections show large, circular tumor cells in small clumps, 
about an equal amount of lymphoid cells and an abundant, rather dense and hyalinized 
connective tissue The large tumor cells have a very sharp cytoplasmic outline The 
cMoplasm is clear or very finely granular The nuclei are rather large with the chro- 
matin coarsely distributed Mitoses are frequent The lymphoid cells are not mflam- 
mator^ m origin but have the appearance of the true lymphoid cell of the lymph-gland 
The supporlms connective tissue contains many cells tvinch suggest an endothelial nature 
and u, man, instanecs there are peculiar circular clumps of cells m some cases suggesting 
giant cells and in others an abortive attempt to produce a blood-vessel 
Diaquosis — Semmome of the testicle 

1 . C D No 23-274 Age forty years Pamless swelling of the right 

testicle of one jears duration Pam aboec the iliac crest of four months’ duration 
gasti 1C distress of two months’ duration ^ ' 

Gloss Pathologv Specimen consists of testicular mass measuring 8x4 cm 
"cmnhf ™T 1 , 1 “"'l flhid escaped from the run 


upon 

tunica 


in 
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Mki oscopic Palholoffx — hxamiintion shows liomogcncous fields of large ciicular 
tumor cells, havuig a shirp protophsrtuc oiilhuL The c>tophsm is cJcir or fiueh 
granular Ihe micln arc lalhcr large the chromatin coarse Mitoses aie frcciuent 
Here and there may be seen occasional interstitial strands of connective tissue, which in 
some areas contains large vesicular cells, it also contains small blood-vessels The pic- 

ture IS typical of the semi- 

nome of Chevassu The 
hmphoid stroma so often 
seen in xthese tumors is 
? lacking in this case 

Diagnosis — Malignant 
tumor of the testicle — 
^ seminome, ivith hvdroceleof 

the tunica vaginalis and 

* cord 

23-S29 Ago fort>-five 
V ^ jears Injur\ to the right 

^ testicle three and one-liali 

^ ^ « eears ago The testicle 

I M gradually increased in size 

V-' ^ and became stony hard in 

m consistcncv Orclndectomy 

^ m fi\c months ago Pam and 

' H mass m epigastrium 

■* G I OSS P a t li 0 1 0 g V — 

H specimen consists of the 

H major portion of a testicle 

B Ihe cut surface shows nu- 

merous large, sharpl> de- 
maicatcd, angulatcd areas 
* variing in size from a pm 
W ■» 1 point to 2 cm , w'hich are 

^cllowlsh-gray, soft, friable 

faB I and are more or less 

degenerated 

Pig 12 — Photograph of patient showing iilcented inguinal ^ * td n J 

metastases from a seminome type of growth Metastases to O^COplC rGillOlOQV 

inguinal glands arc unusual and occur usually ^vhen the testicular cKraatro cnlid 

tumor has imolved the skin of the scrotum which it rarelj does — h-xammation SHOW'S SOliu, 
The testicular 1 > mphatics dram directly to the prcaortic Ij mph lar"e cell medullary tvpe of 
glands and therefore are the ones most usuallj in\ol\ed ^ ’ r ii 

growth characteristic ol tne 

seminome So much necrosis and superimposed infection aie present as to rather mask 
the picture The Ijmphoid stroma, wdiich vanes greatlj' in different cases, is not aery 
noticeable here There is some effort at scar tissue formation about the edges of the 
necrotic areas The tumor cells resemble closelv the spermatocytes The cells are large 
and vesicular, each w'lth a large, round or oval nucleus, darkly stained or finelj stippled, 
containing one to two nucleoli 

Diagnosis — Seminome of the testicle 

Case XXI — No 25-264 Gioss Patliologv — Resembles closely the shape of normal 
testicle, being seven and one-half in its greatest diameter The tumor is well encapsu- 
lated, there being no infiltration of the tunics The tumor externally is smooth, its 
consistency is quite firm On section is seen a solid granular surface, characteristic of 
the seminome No normal testicle is seen 

Mici oicopic Polhologv — Examination show's a solid medullaiy t^pe of grow'th con- 
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Pig 12 — Photograph of patient showing iilcented inguinal 
metastases from a seminome type of growth Metastases to 
inguinal glands are unusual and occur usually ^vhen the testicular 
tumor has ln^olved the skin of the scrotum which it rarely does 
The testicular lymphatics dram directly to the prcaortic lymph 
glands and therefore are the ones most usually in\ol\ed 



malignant tumors of the testicle 
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Fii 1 ? — Driwinffrom 'iufop‘;\ (Cnsc 22 ) illustrating tile usual mode of metastases in malignant 
tumors of the testicle \tctasnscs in this case occurred to the retroperitoneal h mph glands the liter 
anil till lungs Tin, left chest u as complttelj filled bt one huge metastatic tumor mass with displacement 
of tilt heart ‘o the rii lit 
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sisting of cells containing large round nuclei and an indistinct cytoplasmic border The 
nuclei contain one to two nucleoli and the chromatin material shows an uniform stippling 
similar to that of the spermatoblast A slight amount of lymphoid stroma can be seen 
in some areas A few areas of necrosis are present There are frequent mitoses At 
one margin of the section normal appearing epididymis is made out No other types of 
tissues are seen 

Dtaqiio^t ^ — Seminome of the testicle 

Case XXII— The following case is included in this series because of the 
typical pathology found at autopsy in the metastases 

E C Age ten years History of injury to the left testicle six months ago, followed 
by tumor formation with left orchidectomy five months ago The patient entered the 
University Hospital because of pain in the left chest, cough, malaise and weakness 
Examination showed recurrent nodule in the left scrotum 

Autopsy showed diffuse metastases to the retroperitoneal glands, liver and filling 
almost the entire chest 

Mici o'icopic Pathology — Sections from the nodule in the left scrotum show a richly 
cellular tissue composed of numerous undifferentiated polyhedral cells supported by a 
connective-tissue stroma The cells vary in their arrangement occurring in some places 
diffusely or m sheets, in other places, and quite frequently as more or less continuous 
linings of numerous small irregular spaces The latter by an an.aistomosing network 
of connectwe-tissue stiands give the growth an alveolar-hkc structure The cells lining 
these spaces, as well as those diffusely present, are in general poorly defined, possessed 
of very little cytoplasm and for the most part made up almost entirely of large vesicular 
nuclei The latter contain a varying amount of chromatin, usually finely granular and 
fairly evenly distributed Some of the nuclei are hyperchromatic Some possess nucleoli 
Mitoses are frequent The stroma consists of finer and coarser strands of a pale fibrillar 
tissue Stroma and parenchyma are present m about equal amounts, though varying 
someuhat in proportion Scattered here and there throughout the stroma are a few 
small, rather darkly staining cells consisting of lymphocytes, ncutrophiles and degenerat- 
ing tumor cells The picture is one suggestive of tlie seminome 

Sections from the various scattered metastases present* a similar pictuie 
Diagnosis Seminome (recurrent) of the left testicle with metastases to retiopeii- 
toneal glands, Iner and lungs (thorax) (Fig 13) 
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ALriiouGii 1 elropentoneal herniation of the intestines may occui thioiigh 
the foiamen of Winslow oi into the fossae in the duodenal, ca:cal or sigmoid 
legions, the types which occui in the legion of the duodenal-jejunal flexure 
comprise the majority of the repoited cases 

The infrequent occurience of these heinue is indicated by Nagel’s publi- 
cation in 1923^- He lepoited one hundred cases of left and twenty-eight 



ric I — Rifilit panduodcn d hernia a Appearance on opcninp ibdomcn b Ascending colon 
reflected showing hernia into right paraduodenal fossa 


cases of right paraduodenal hernia In view of these facts, it has appeared 
to us that it might be of value to add two moie, one of each type, to the 
leported cases, and to ofifei a brief discussion of the etiology, diagnosis and 
treatment of this condition 


RCPOltl or CASCS 

Case I — A girl, thirteen years of age, entered the hospital on Septembei 25, 1022, 
complaining of abdominal distention and vomiting The family and personal histones 
gave no information pertinent to the existing condition, and until nine weeks before the 
girl’s health had been excellent At that time she began to vomit and distention of the 
abdomen became evident, most of which disappeared after enemas The nausea occurred 
usually at night There was no fever and no severe pain The bowels were costive The 
child complained of a general feeling of distress throughout the entire abdomen 

* Read before the American Surgical Association, May 5, 1925 
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lofi m omnciatecl "irl with the abdomen markedl} dis- 
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Til 2 — PHte before opention sbouintj de''ortnit\ of caecum 


u\(,nkd the alKloniinal ca\it\ free from small intestines and a poition of the ascending 
colon dl of whicli occupied ihi it tropcntoncal space (Fig i ) After elevating 
the ivctnding colon and incscnlcrc, the point of herniation was located The superior 
nKscntiiic artcrc was present on the anterioi margin of the fold while the neck of 
the SIC w i'> jnst below and to the iicht ot the fourth lumbai \ertebra and m close 
ipptoMmuioii thereto The s,ic which was \cr\ luge extended irom the margin of 
till litti il abtlomin il will pist the mullme 

1 he inte''tnu'' weit jnilUd downw irtl uid to the leit hi low the superior mesenteric 

.!7 
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artery and the hernia was reduced The neck of the sac was ligated w'lth catgut and 
reinforced with silk 

Convalescence was satisfactory except for the development of encephalitis lethargica 
The patient was discharged on November 2, 1922, and had had no abdominal disturbance 
when last heard from on January 9, 1925 

Case II — This patient was a laborer, fifty years of age He entered the hospital on 
November 24, 1924, complaining of pain in the abdomen, abdominal distention and the 
passing of considerable flatus The patient had always been perfeetlv well until two 
years before when he became aw^are of progressive constipation There had been no 
loss of w'eight Neitner blood nor pus w'as present in the stools He experienced a 
constant feeling of distress in the right lower quadrant with pain which at times was 
acute He had experienced nausea but no emesis For the preceding two days there had 
been some elevation of temperature 

Physical examination revealed a well-developed and normal male, w'eighing 150 
pounds Nothing pertaining to his present condition was elicited excepting the abdominal 
findings In the right lower quadrant m the region of the c<ecum, there was a large 
globular circumscribed mass, moderately firm in consistenc> The mass was slightly 
movable, and was neither tender nor rigid Blood and urine w'ere normal The X-ray 
examination revealed in the ca-cum a constant filling defect which might be due to a 
tumor (Fig 2 ) 

On the basis of the above findings the pre-operative diagnosis was tumor of 
the ciecum 

Operation — Upon opening the abdominal cavity it w'as found entirely void of the 
small intestines wdiich evere retroperitoneal There w'cre manv adhesions about the 
ciEcum Digital examination located the orifice of the sac, the anterior margin of w'hich 
W'as occupied by the inferior mesenteric ^eIn The hernia was \erv large, extending 
upward tow’ard the transverse mesocolon and outward toward the descending mesocolon 
On account of the firm adhesions the hernia could not be reduced, so tbe sac was opened 
in the midline Dense adhesions of the intestines w’lthin the sac prevented reduction, so 
the wall of the sac w'as closed and the abdomen elosed in the usual manner (Fig 3 ) 
Evidently this condition had been initiated tw'o years before and had gradually de\ eloped 
until the complete retroperitoneal hernia found at operation w'as produced A diagnosis 
of appendicitis had been made two jears previously, and it is possible that the dense 
mass of adhesions about the caecum were due to a primai> involvement of the appendix 

The patient made an excellent recover} and was m good condition three months 
later (Fig 4 ) 

REVIEW or LITERATURE 

As far as we have been able to discover, the first recognition of retro- 
peritoneal hernia was made in 1861 by Klob,” who described a case of right 
paiadtiodenal hernia, although m 1857 Tieitz described and illustrated retro- 
peritoneal herniae and in 1884 Furst also discussed their formation A 
detailed description with illustrations of the t'anous fossae was piesented by 
Moynihan in the Auis and Gale lectures in 1897, and in collaboration with 
Dobson, Moynihan again reviewed the literatuie in 1906^^ In the more 
lecent literature cases have been reported by Desjardins,’’ Wallace and Allen 
Kohlman,'’ Moiton,^® Pidcock,^' Nixon,^- Nagel,^- Novak “ and others 

CLASSinCATION AND ORIGIN 

Retroperitoneal hernise may be divided into foui groups, namely, duodenal, 
pericascal, mtersigmoid and those formed by herniation through the foramen 
of Winslow 
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As our cases belong in the first of these groups, we shall confine our dis- 
cussion to the various types of duodenal herniie Moynihan describes the 
following nine distinct types of duodenal fossa; 

T The ^npeuo, duodenal fossa lies to the left of the ascending portion of the 
duodenum This fossa is present in from forty to fifty per cent of the cases of duodenal 
hernia Its sire is variable and adhesions or fat deposits may render it unrecogmzab e 

2 The vtfeiioi duodenal fossa (^fossa of Tieiic) is easily located and lies to the left 
of the ascending portion of the duodenum between the third and fourth lumbar vertebrae 
Tins IS present in approximately eighty per cent of the cases 

3 7 he posfeiwt duodenal fossa lies behind the upper part of the ascending imb of 
the duodenum It is present in some degree in the majority of cases 

4 The duodcno-jejunal fossa lies at the base of the transverse mesocolon It mav 
be found in from fifteen to twenty-five per cent of the cases 

5 The mtci -nicsocohc fossa occupies a position somewhat similai to that of the 
duodcno-jejunal fossa in that it lies at the root of the transverse mesocolon but unlike 
the latter, it runs horizontally along the mesocolon 

6 The paiaduodcnal fossce, of which there are two types, he to the left of the 
ascending limb of the duodenum The infeiior mesenteric vein or the superior mesenteric 
artciy may serve as guides in locating these fossae 

7 The mtia-dnodenal fossa may occur in the region of the duodeno-jejunal angle 
It IS not constantly present 

8 The mcscnieyiopaiictal fossa lies behind the superior mesenteric artery and may be 
found bv examining the fiist part of the mesojejunum 

9 The paiajejunal fossa also lies behind the superior mesenteric artery and is easily 
located in the fiist part of the mesojejunum, it is closely associated with the mesenteno- 
parictal fossa Moynihan reports the occuircnce of two definite cases in adults 

Many thcoiics regarding the formation of these folds and fossae into which hei 'nation 
mav occur have been proposed, chief among which are the following 


1 Tiaction folds (Nixon)” 

2 Tense margins of the fossa combined with freedom of movement of the intestines 
plus peiistalsis (Treitz)“ 

3 Embryonic origin as late descent of the csecum 

4 Failure of the root of the mesentery to unite with the posterior abdominal wall 

5 Formation of pockets during intestinal rotation 

6 Formation of fusion folds in fetal life 

7 Elevation of the peritoneum by blood-vessels (Waldeyer )” 

8 Physiological adhesions (Toldt )” 

9 Mesoduodenum (remains of early folds) (Treves )” 


Seveial of these causes foi the formation of the fossa, combined with 
othei factois, ina} gne a logical explanation foi the formation of retro- 
pci itoneal hei ma 

The enibijoiiic foimation of " fusion folds” is not accepted as the origin 
of the fossa into which herniation occurs These folds were described by 
Langci and Toldt” and later by Mornihan,” the foimer stating that portions 
of the common dorsal mesentery adheie to and fuse with the posterior abdom- 
inal wall during the pi ogress of intestinal rotation 

iToiii obseryations made in the dissection of fetuses, Nagel described 
the process of intestmal rotation and fixation in different successive stages 
lie demonstrated the adherence of the mesenter, to the underlying parietal 
peritoneum and shoned that later all evidences of the opposing surfaces tended 
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to become uniecogni/alMe fhus the panctal peutoneum coveting the abdom- 
inal cavit} IS foimed by ibe fiee poition of the mesenteiy 

The question now aiises as to why these fossae occui so fiequently in the 
duodenojejunal legion In the eaily stages of einbn ological piogiession the 
supeiioi mesenteiic aitei}' acts as an axis of lotation, the mesentery of the 
large and small intestines spieadmg out fan-wise acioss the abdomen (Pientiss 
and Aiey) If this centie of lotation is in the duodenojejunal area, the 
lelative fiequenc} of occui lence of this t 3 pe of letiopeiitoneal hernia may 
thus be paitially explained 

Late descent of the caecum mac plav a pait in the foimation of folds m 
the pencaecal types, but theie is not sufhcienl cMclence to this effect 

As foi Waldecei’s theorc we haidh behexe that this offeis a logical 



Fig 3 — Left paraduodeml hernia a Appearance on opening abdomen b Greater part of small 

intestine withdrawn from hernia 


explanation for the development of the fossa That the superioi mesenteric 
aitery is piesent in the anteiioi inaigin of a light paraduodenal henna is 
true, but the piesence of the aitei} can not account foi the formation of the 
fossa Similaily in left paraduodenal henna the infenoi mesenteiic x^em is 
usually piesent That these vessels may form a point of lesistance and thus 
piomote the furthei enlargement of the fossa as the intestines are forced 
xvithin It, xvould seem plausible , but xx’^e do not believe that the x^essels are 
primarj' factors m the foimation of the folds 

We agiee xvith the views of Moynihan,^^ and Langer and Toldt” cited 
above, that the fossa into xvhich the herniation occurs is foimed by 
fusion folds 

Incidence — Retropei itoneal hernue are uncommon Very fexv cases, 
especially of right paraduodenal hernia, have been lepoited in the literature, 
the majority of reported cases bemg of the left paraduodenal type Moynihan 
and Dobson reported sixt3'^-fix'e cases of left and seventeen cases of right 
paraduodenal henna Shoit collected fourteen additional cases Piimiosed” 
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Nu/um/'- Novak ^ ' and Pidcodc ’ ' ha\ e also repoi ted cases In 1923, Nagel '- 
collected twenl\-nine cases of light patacluodenal hernia to which two moie 
cases should lie added, one that lepoited b} Noiak and Su^^sinan’-* and the 
other our own case, thus making a total of thirt\-one authentic and foui 
unauthentic (Cooper, Pikin, Zander and Willes)’' cases, and to Nagel s col- 
lection of 100 cases of left paiaduodenal hernia we also add anothei case 
Svmplomatoloqy and Diagno\i<; — The sxmptonw of paiaduodenal henna 

loS 

mm mmmm 





1 a ) -Pho -iftcr optr-aion sl.ouinr sinuHr dcformu\ , but filbuR of jejunum jMth barmm 

aie \ague and a conect inlei piet.ition of the pin steal findings is difficult 
1 his well e\]dains the fad that a conect diagnosis uas not made in any 
among the total thiitv-one ca-es of nght jiai aduodenal hernia, and that among 
nmetc-one cases ,)i kut paiaduodenal henna cited In Pikm’- onh three 
c on c\l diagnoses weie made 

1 he sMiiptoins aie those of chiona 01 acute intestinal ohstiuction In the 
chumic vasts htmecei, the ])alient complains of leehngs of distiess which 
aie (iuite unlike the oulmarc snnptoms of an intestinal disordei Distention, 
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nausea, vomiting, belching and constipation aie common, liut the general 
condition of the patient may remain unimpaired for a long period of time 
Acute cases are marked by the usual symptomatology piesented in cases of 
acute intestinal obstruction due to other causes (volvulus or intussusception) 

Upon physical examination a mass is frequently palpable This is globu- 
lar and cystic in character, and usuall}' situated in the right lowei quadrant 
Upon auscultation a gurgling sound is audible ovei the tumor while percus- 
sion yields a sonorous, tympanitic note Dilation of the veins on the anterior 
abdominal wall, or enlarged hemoirhoidal vessels, may be piesent, these being 
due to pressure on the infeiior mesenteiic vein There may be visible peri- 
stalsis X-ray examination is of little aid in the diagnosis as the hazy outlines 
and def 01 unties aie difficult to interpret The condition is usuall} identified 
only at operation oi neciopsy 

Treatment — Surgical inteivention is the onlv line of tieatment indicated 
in these cases In i educing the hernia, care must be exercised to avoid 
injuring vessels in the anterior margin of the fossa Ihis applies especially 
to right paraduodenal henna in which the superior mesenteric artery is 
present in the anteiior superior margin of the fossa, and also to left paraduo- 
denal heinia m winch the inferior mesenteiic vein is in such close proximity 
to the anterior margin The presence of these vessels may make it impossible 
to enlarge the neck of the sac by incision in which case careful sti etching with 
the fingers may enlarge it sufficiently to facilitate the return of the intestines 
to their normal position Sometimes the presence of numerous dense adhe- 
sions may pi event the reduction of the henna In such a case the neck of the 
sac should be enlarged as much as possible to prevent strangulation of the 
intestines and the resultant development of acute obstruction 1 hese compli- 
cations must be governed by the condition of the patient and the judgment of 
the suigeon Aftei the contents of the sac have lieen reduced the sac should 
lie closed by ligature pieferalily distal to the lilood-vessels, theieby avoiding 
injuiy to the latter 

Short-- and Philips^*' report a senes of twenty-eight cases of left paia- 
duodenal heinia Among seventeen cases which weie operated upon, an 
incomplete operation was pei formed in one, and of the lemainmg sixteen 
cases, thiiteen were cured and three died Among twelve cases ot right para- 
duodenal hernia two cases were cured and ten died These figures show that 
the surgical treatment of these herniae, of right paiaduodenal hernia in par- 
ticular, is hazardous, and great care must be exercised m reducing them 

SUMMARY 

An investigation of the literature shows that the incidence of retroperito- 
neal hernia is relatively rare, and that the majoiity of the reported cases are 
of the paraduodenal type The literature includes reports of thirty cases of 
light and lOO of left paraduodenal hernia, to each of which we add one more 
The diagnosis is raiely made before opeiation Surgical intervention is neces- 
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saiy but the operation is hazaidous The vessels in close proximity to the 
margin of the fossa must be avoided If the hernia can be reduced and a 
satisfactoiy ligation of the sac can be made, complete lecovery should follow 
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OBSERVATIONS ON THE HISTOLOGIC AND PATHOLOGIC 
ANATOMY OF THE HEPATIC, CYSTIC, AND 
COMMON BILE DUCTS^ 

Bi Verne G Burden, M D 

01 RotnisiLU, IMinn 

fUlOW I\ Mmc nn Tilt M\10 >OlJM>VTIOS 

The gall-bladder is looked on as the most important pait of the e\tia- 
hepatic bihaiv passages An enoimous amount of expeiimental and dmical 
data have accumulated conceining it Its susce])tihilit\ to disease has made 
It prominent fiom a suigical standpoint The effects of its lemoval espe- 
cial!} those of a mechanical natuie, ha\e leceived attention piohahly because 
its appaient and most easih undei stood function is mechanical Much less 
attention has been paid to the e\tiahei)atic bile ducts, and one can seaich in 
vain the standaid text-hooks of anatoinv foi a detailed desciiption of them, 
although then gioss appeal ance and anatomic lelations aie well known The 
constantlv mci easing fiecpiencc of ojKiations foi lemocal of diseased gall- 
bladders and the many moie instances of untieated disease of the biliary 
tract seive to emphasize the iinpoitance of the ducts In fact the gall- 
bladdei is almost insignificant when compaied with the essential nature of 
the hepatic and common ducts 

Accoiding to Heislei the Inci begins as a single evagmation from the 
gut tube which ciuickh hifui cates into the anlagen of the light and left lobes 
It grows between the laveis of the vential mesentei v into the septum tiansver- 
sum and the Inei iidge The lattei foi ms the connectn e-tissue pait of the 
livei hut the hepatic cells and the epithelial cells of the ducts come from the 
original evagmation of the gut Ihe hollow stalk by which connection is 
maintained with the gut foi ms the common duct That the oiiginal diverti- 
culum IS single IS the opinion of His Kollikei, Heitwig, Minot, and Pieisol 
The gall-bladder takes origin as an outpouching of this dnerticulum It 
should be noted that the extrahejiatic bile ducts have a common origin with 
the Inei and the gall-bladdei In this respect the} aie different fioin the 
urinary system, m which the uietei, pelvis of the kidnev, and collecting tubules 
do not take oiigin fiom the same ankige as the parenchyma of the kidney, 
and they serye merely to cany ott the excretoiy pioducts of the kidney 

RCyiLW or LIIEKAIUKE ON IHE RILE DUClS 

To obtain any idea of the histologic structure of the bile ducts one must consult 
books which have long since been swept by in the current of medical literature and are 
almost forgotten The German anatomist Theile, m 1844 described certain glands which 
he found m the walls of the bile ducts He examined specimens from the pig, the sheep, 

* Thesis submitted to the Facult^ of the Graduate School of the University of 
Minnesota m partial fulfilment of the requirements foi the degiee of Mastei of Science 
m Surgery March, 1925 
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ANATOMY OF THE BILE DUCTS 

the horse, and from man B> mjeclmg the ducts wtth cmnabar and oil of turpentine he 

^^as able to distend the glands so that thcN appeared on the ‘""f 

clusters He noted that in the pig, the sheep and the horse the glands of t^^^e bile 
duct are vtrN similar, they arc numerous, and open into the cavity of the duct on al sides 
In man houcicr, thc^ arc cntirelj different In the large as well as m the small duct 
^\hIch could be opened with scissors, he obscr^cd two opposite rows of opemngs crowded 
ven closely together, but the glands \\ere not so numerous as in the horse, the pig 
.ml the sheep In general they consisted of a large duct with short twists On the 
jicnpliers of the duct there were alternating small caccal diverticula and short-stalked 
clusters' He compared them with the meibomian glands and said that the blanches 

formed an anas- , — » 

toniosnig netwoik in 
the wall of the duct 
Kiel 11 a 11 was 
pLihaps the fust to 
dll eel attention to 
(he III a 111 small 
pouches 01 paiietal 
saceuli which pio 
jeet out fiom the 
lunieii of (he duct 
Beale, m 

and again m 18S9, 
published his 1 icw's 
on the bile ducts 
lie said that 111 man 
the openings of the 
sacculi form two 

I o w' s o It opposite 
sides of the duct 
The gi eater mim- 
bei lioweser. arc 
openings not of sae- 
eiili but of small 

II regular tubes 
which lun obliquch 

III the coats of the 
duets and anasto- 
mose with each 
o t h e I 1 he ^asa 
abenantia aie irieg- 
nlai duets with 

e ee il pouches and arc most numerous 111 the transeerse fissure of the liver 


j OQr-jfCnJ 

I 

^ j\ openings to 

'1 ' pal clal SQceuli 

'Ij 

Longitudinal sto'im 
oT Tiuscle 


w 1 

I"'" 


Cros^ section 
of 

circular 

n^cc!'' 


Gland''-!— 


i / 

'V>. 






A. 


1 -J 








Blood 








Ln 1 — Reeonstruction of the common duel showini? the ti pical appear- 
anci of the mucous membrane, the panct-il Rlands with their amputla-like 
opt ninrs arrmged in four rows and the isolated bundles of circuhr and lon«i- 
tudmal muscle 


They aic 

piohahh dtered secreting tubes wluch at one lime formed a part of the secretory structuie 
of the Inei He did not helietc that the glands of the ducts secrete mucus, because the 
hile at tin rabbit m which the sacculi are almost absent contains as much mucus as that 
ol the pig in which animal thc\ are ^cr\ numerous He looked on the parietal sacculi 
as dnerticuli in which the bile might be tcmporanlj retained and inspissated, and there- 
101 e eoiisidered them little gall-bladders apiKiided to the ducts 

Keihel and Mall slated that the emhrrologic dciclopment of the glands of the 
duets hid not been studied T hc\ are considered to be epithelial pockets rathei than 

iiiueou'' t'l mds 

Uies' m i8<)g said tint the glands aie most numeious m the hepatic duct rarer 

5S5 



VERNE G BURDEN 


in the uppci part of the common duct and m the lower cystic duct, and absent from the 
lower portion of the common duct The largest are branched tubes with rounded 
terminations and the small ones are simply pockets They arc less developed in children 
than in adults 

The views of Beale have been recently revived by Sweet, who has brought forth 
experimental data to support his contentions He noted that after removal of the gall- 
bladder in the dog there was an immediate rise in total blood cholesterol, which after a 
period of forty days returned to the normal level He observed that the parietal sacculi 
which m the normal dog appear flattened, became elongated and hypertrophied after the 



operation, coincident with the return of the blood cholesterol to the normal level He 
believes that the numerous little gall-bladders appended to the ducts not only take o\er 
the function of the removed large gali-bladdci, but also that pathologic processes w’hich 
affect one extend to the other 

There is much in Sweet's conclusions to avliich exception might be taken Foi 
instance, Judd and Mann have sliowm by experiments on dogs that the common duct 
dilates after cholecystectomy and that this dilatation is dependent on the intactness of the 
sphincter of Oddi The enlargement of the parietal sacculi may be only a part of this 
mechanical dilatation It has never been demonstrated that the parietal sacculi contain 
bile either before or after cholecystectomy 

In other words, in the human subject the w'alls of the bile ducts are richly supplied 
with epithelium-lined evaginations These structures are variously spoken of as diverti- 
cula, parietal sacculi, and glands 

Another structure of the ducts which has receued attention is the musculature In 
1888, Oddi described a sphincteric apparatus at the termination of the common duct 
which he believed was maintained in a state of tonic contraction by a nervous mechanism 
in the duodenum My study did not include the sphincter of Oddi, and therefore this 
structure will not be further discussed Regarding the musculature of the ducts them- 
selves, there are conflicting observations Beale says that in man there is no evidence of 
a distinct muscular coat Matsumo concludes from his study that the common duct has 
a w'ell-developed musculature only at the lower end Muscle occurs in the duct above 
but IS very irregular He savs that the common duct is a tube of connective tissue w'lth 
a strong sphinctei muscle at its mouth 
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anatomy of the bile ducts 

Hcndnckson. 1898, m a study of the musculature of the entire 
SNstcm in man, found that longitudinal sections of the common duct revealed only a small 
amount of muscle The fibres were longitudinal, diagonal, and transierse, an separa 

’ Asthorsayr “ Airthese distal bile passages (distal cjstic duct, hepatic and common 
ducts) have practically no smooth muscle, being built from only connective tissue and 

elastic fibres, and are very rich in specific glands ” , . r .n,, 

Aschoff’s statement that the cystic duct proper begins at the termination of the 
true neck of the gall-bladder and does not contain the folds of Heister but resembles 
m structure tbc hepatic and common ducts is accepted In any subsequent reference to 

tbe cystic duct tbc _ 

t 


distal portion will be 
understood The 
\arious theories re- 
garding the varia- 
tions of position and 
the f unction and 
djsfiinction of tbc 
cystic duct in rela- 
tion to the formation 
of gall-stones, as 
well as the question 
of a sphincter in this 
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Fir 3 — Cross-section of muscle bundles in tbe wsll of the common 

duct (X 60 ) 


indeed very incom- 
pletc and m o s 1 1 y 
theoretical Holmes 
believed that the 
glands of the ducts 
sccietc mucus and 
Robinson sajs that 

tlie glands of the cestic duct secicte fluid and bile salts It w'as the opinion of Beale 
th.it the glands of the ducts do not form mucus but serve, as the gall-bladder does, 
to eoncentrate the bile Sweet has shown that these glands in the dog hypertrophv aftei 
cbolect stcctomt , but on the evidence that he submits I cannot concur in his deduction that 
the glands take o\cr tbc function of the e-eciscd gall-bladder Rous and McMaster*" 
conclude from their experiments that the gall-bladder and ducts exert opposite influences 
on tbc bile The ducts do not concentrate and thicken it w'lth mucus as does the gall- 
bladder, but dilute It slight!} wnth a thin secretion of their own w'hich is colorless and 
de\oid of cholates and cholesterol They do not state wdiether the secretion is a product 
of the glands of the ducts or of the lining epithelium When the obstructed duct system 
was connected with the gall-bladder the\ found that the ducts, as well as the bladder, 
were filled with thick concentrated bile Apparently these authors take it for granted 
tb.it the thick bile 111 the ducts becomes concentrated' in the gall-bladder and then passes 
out into the ducts 

Rost found dikatation of the ducts in all of his animals after cholece stectomy and 
dnidcd them into two groups In one group the duct was dilated and had a long fuiic- 
tiomng sphincteral part the animal was continent ior bile and the function of the 
sphincter like that 111 animals with a gall-bladder In the other group the ducts were 
onh slight!} dilated tbc sphinctcric part short, and tbc animals not continent From 
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the evamination of necropsv cases he concluded that absence of gall-bladder function 
alone was not sufficient to lead to compensatory dilatation of the ducts, nor w is dilatation 
ot the ducts m the presence of an atrophied gall-bl iddei due to the absence of the 
Idadder’s function 

Klee and Klupfel noted, as did Rost, that after cholecystectomy some dogs became 
continent and others incontinent, and that in the continent dogs the bile was thick like 
gall-bladder bile, whereas m the incontinent dogs it was thin and w'atery 

Kausch sajs that three factors enter into the nature and condition of the bile secie- 
tion fiom the liver, sccietion from the) bile ducts, and resorption from the bile duct-- 

It IS apparenth 
tile unanimous opin- 
ion that the bile 
ducts ha^e i secre- 
tion of then own 
It IS not specificalh 
stated that it is a 
n r o d u c t of the 
glands of the ducts 
Regarding the epics 
tion of the resorp 
tion 01 fluid from 
the bile b) the ducts 
as It occurs m the 
gall-bladder,"' opin- 
ions arc dnided 
TJiat the muscle 
tissue along the 
ducts plajs a part in 
their activities seems 
to h ive been demon- 
strated bt Westphal 
w ho f 0 u n d that 
slight electric and 
the gall-bladder and 

The present study was nuclei taken to detenuiue the histologic stiuctiue 
of the extiahepatic hile ducts not including the sphinctei of Oddi and to 
deteunine the natuie of the pathologic piocesses that occui in the ducts 
Only the ducts of man w^eie studied 

Method of Study — Specimens w'ere obtained fiom one hunched loutine 
neciopsies, legaidless of the ages of the subjects oi the causes of death In 
each case one or moie specimens aveie taken fiom the hejiatic cystic, and 
common ducts and placed m foimahn solution The specimens avere obtained 
as soon as possible aftei death In the case of the common duct only sections 
from the supiaduoclenal portion weie studied Most of the specimens were 
examined both m the gioss and under the dissecting micioscope Micioscopic 
sections weie then cut, some longitudinal and otheis tiansveise, and stained 
wnlh liEematoxvlin and eosin Some sections aveie stained for elastic fibres 
Serial sections aveie made of a numbei of specimens 
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Fig 4 — One of tlie numerous depressions on the interior of the duct uilh sd 
jacent folds of mucous membrane (\ leo ) 


pb irmacologic htiimilat on of the vagus piocluced conti .ictioii of 
dilatation of the iippei iiid middle poitions of the common duct 



ANATOMY OF THE BILE DLCTS 

Remits of Mosl of the duels wetc normal, but in specimens Irom forty 

cases tlierc were pathologic changes The stiucturc of the ducts did not vaiy w'lth the 
ages of the subjects the youngest was cleecn and the oldest seventV'fi\e \ears Accord 

c<ir anrl rnmmnn dnits ha\e esscutialL the sami 


same 
a 


ne suujecis mi; . 

mg to m\ observations the hepatic, cjstic and common duets ha\e essentialh 
histologic appearance Therefore it seems best to combine ms collcctuc notes into 
description of a normal bile duct and then to describe the pathologic changes 

When the duct is laid open the internal surface presents a characteristic appearance 
and .It first seems to be reticulated, but on closer inspection and under the dissecting 
microscope it is seen to be cosered by minute pits oi shallow' depressions, some of w'hich 
contain plugs of mucus (Fig i) The purpose ol these pits is, apparently, to increase 


contain plugs of mucus (Fig 
the surface area of the m- 
tnior of the ducts The 
ippearanee of the pits m 
ducts which ha\c dilated 
because of obstruction will 
be desci ibed under p.atho- 
logic anatomj 

Cl oss-sections of the 
duct show' that the lining is 
covered w'ltli a l.i3cr of tall 
eolunmar epithchuni The 
nucleus of the cell is large, 
vesiculai, well-slamed and 
situated at the base of the 
cell J he epithelium is 
siniilai to that w'hich coveis 
the rug.e of the gall-bladdei 
1 he epithelial layer w' a s 
found intact m compar.i- 
tnclv few speeimens, and in 
some inst.inces it h.ul dis- 
appeaied within an lioui 
aftei dc ith Its loss has 
been attiibuted to the action 
of the bile During life the 
epithelium le.idih regener- 
ates to replace an\ detects 
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Tic 5 —Portion of T cross-section of i bile duct shon ing folds of mu- 
cous membnne snd n typicsl so-csllcd psnetil saccule (X 6o ) 


111 Us continuite Horslev 
siiowed 111 an experimental reconstruction of the common duct that the new' channel 
foimed from transplanted tissue is tiuickly lined by epithelium which grow's into it from 
tile edges of the normal duct but the reconstructed duct later becomes almost completelv 
olihtuated in spite of the presence of lining epithelium The process of fibrous oblitera- 
tion ukes place in the conncctne-tissuc later of the duct This lajer is found just 
bciiuUh tlK lining epithelium and contains considerable elastic tissue, as was shown b\ 
special stain The connectn e-tissue later is thick and compact, and there can be no 
(lucstion but that it is the chief strength of the wall of the duct The outer coat of the 
duet IS composed of a loose later ot areolar conncctitc tissue m which are found blood- 

ner^! tissuT' ’ ^ 

In spue of the opinions oi others relative to the raritj and eten absence of muscle 
tissue m the ducts mt obscrtations showed that the bile ducts of the human subject are 
Mipphed witb a well-deteloped musculature It tvas almost constantly presen n all 
„an,a,l,uh .udem ,1,C Scnal secon. dcn.c.stmc" 
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Its presence along the course of the duct The muscles are situated in the outermost 
layer of the wall and are made up of good-sized, isolated, oval bundles of unstriped fibres 
(E'ff 3) There are longitudinal and circular bundles, the former being the larger and 
better developed A cross-section will usually reveal three or four large round bundles 
about equidistant in the periphery of the duct and separated by connective tissue which 
may contain several smaller bundles I have not been able to find a description of 
peristalsis 111 the human bile duct, but from the anatomic standpoint it is possible, as it 
IS seen m the ureter 

It should be pointed out that the majority of the pits which appear on the internal 
surface of the duct are not the openings of glands, but are shallow epithelium-hned 

depressions between 
folds of mucous 
membrane (Fig 4) 
Occasionallv these 
depressions take on 
the appearance of 
pouches (Fig 5) 
Hovvev'cr, after nu- 
merous microscop c 
sections have been 
studied, and the de- 
velopment of struc- 
tures as brought out 
in serial sections of 
the duct has been 
observed it is evi- 
dent that besides the 
pits there are deep 
sacculi or diverti- 
cula which com- 
municate by narrow 
openings with the 
lumen of the duct 
These div'erticula 
occur with definite 
the circumference ol 
which ramify in the 

wall of the duct, chiefly in longitudinal and circular directions, and seem to form almost a 
complete glandular layer around the duct Near the sacculi the glands seem to be simple 
tubes but near the outer wall of the duct, where they are most numerous, they assume more 
the character of mucous glands and the acini arc usually arranged in nests In contrast to 
the frequent absence of the lining epithelium of the duct, caused by the action of 
the bile after death, the epithelium of the sacculi, tubes and glands are invariably 
intact This observation helps to support the belief that the sacculi and glands do not 
retain bile When their course is traced through serial sections of the duct, thev appear 
to originate in acini in the outer vv'all of the duct from which tortuous tubes course 
through the walls to empty in common with other tubes into an ampulla-like opening 
which in turn communicates with the lumen of the duct From the structure and arrange- 
rnent of the div'erticula and glands, it seems just as impossible for bile to be retained in 
t em, as it would be for the contents of the duodenum to be retained and resorbed in 
Brunners glands In other words, the current is from the glands into the duct 

There are many variations in the appearance of the glands in apparently normal ducts 
They are usually well developed and made up of cells similar to the lining epithelium of 
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Tig 6 — Nest of glands surrounded by marked inflammatorj 
changes (X 120 ) 


1 egularity and seem to be arranged in four equidistant row's around 
the duct (Fig i) Emptjing into the sacculi arc numerous glands 
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the duct Sometimes they seem to be almost atrophic and the cells small and flat G 

Mprp nrescnt in all specimens of ducts examined 

An accidental finding was the presence in several specimens of accessory pancr 

tissue m the wall of the common duct 


PATHOLOGIC ANATOMY OF IHE BILL DUCTS 

In a search through the text-books and recent hteratuie no account of the 
pathologic anatomy of the ducts was found The late post-operative compli- 
cations of cholecystitis in which the common duct is sometimes constricted or 


completely obliterated by 
fdirous tissue can be ex- 
plained only after an 
undei standing of the early 
changes in the ducts In 
discussing the pathologic 
anatomy of the cystic duct, 
h'lse says that the mucous 
glands may haihor infec- 
tion and that the secon- 
dary changes in the duct 
following inflammation 
Ilia'S cause hydiops and 
e m p y e m a of the gall- 
hladdei 

Disease of the gall- 
1) 1 a d d e 1 was associated 
with the diseased ducts in 
most of the forty cases 
No attempt will he made 
here to coi relate the histo- 



logic and chrical signifi- 
cance of the lesions in the 


Fig 7 — A group of cjstic acini in the i\a]l of the hepatic 
duct (X 6o ) 


ducts, but meiely to describe the changes as the} appeared in the specimens 
The epithelium is veiy delicate and is usually absent in post-mortem specimens 
but not as a result of desquamative catairh 

Inflammation in the duct is usually chaiacten^ed by lymphocytic infiltra- 
tion, an increase in connective tissue, and changes in the appearance of the 
glands The infiltration by small round cells is sometimes seen just beneath 
the surface, but moie often it is either diffused through the wall of the duct 
01 confined jiarticulaily to the aiea around the glands (Fig 6) In the later 
stages of inflammation an increase in connective tissue causes the wall to 
thicken, and the glands are often encased by a dense wall of fibrous tissue 
From their characteristic distribution in the wall of the duct, it can be readily 
understood that inflammation in or around the glands would cause disease 
of the duct in its entire circumference The fibrous tissue laid dow n during the 
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repair of a seveie grade of inflammation changes the duct into a rigid inelastic 
tube In some specimens the wall of the duct is thick and composed almost 
entirely of fibrous tissue When the inflammation and fibiosis are localised 
in a shoit segment, a stricture of the duct may occui A more extensive 
process may be followed by obliteration of a large portion of the duct The 
glands, besides being suriounded In a zone of Ivmphocxtes aie often 
dilated and cystic with flattening of their lining cells (Fig 7 ) Sometimes 
the glands were small and atrophic as if choked by fibious tissue 

, Even in uncomplicated 
cholec} stitis the hepatic 
and common ducts show 
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„ eMdencc of mflammatinn, 

' expected, 

x>' ‘ most marked changes 

,]•> s) ii,e .mpo,- 
, V- * tance of the effects of m- 

^ A-.-' - ' fection m the wall of the 

- ' S cNStit duct should be 

' 5 ; boine m mind \\hene\er 

SO'"’' ^ ''’A cholec^stostomv for chole- 

^ considered as an 
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™ '0-v4^ Dilatation of the com- 
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V infection 

suflicient to destiov the 
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Tig 8 — Cross section of c>stic duct from n case of cholec>s- blaclclei , 01 it may folIoW 

titis showing folds of mucous membrane like those of the gall , , . . ’ T- 

bladder and dilatation of the intra-mural glands with round cell CilOleCN SteCtOlUJ ExaiUI- 
infiltration (X 6o ) ^ r ,^1 i , 

nation of the duct m the 
last two conditions may throw some light on the question of compensaton 
function of the duct The cjstic and common ducts which weie markedh 
dilated as the result of obstruction low in tbe common duct are shown m 
Fig 9 The ducts have been laid open and it will be noted that the cvstic 
and common ducts are identical in gioss appearance The pits on the surface 
ot both ducts are plainh ecident and it can leadily be seen that these pits are 
mere shallow depiessions between folds of mucous membrane and certainh 
aie not dilated nor hypertrophied pouches or parietal saccuh 


I. 7 A ^ _>»% >** 


DETAILED EINDINGS IX PATHOLOGICAL SPECIWENS 
Case I — A woman aged thirtj -seven, died followong a radical operation for carci- 
noma of the right breast w'lth glandular involvement The patient had never been 
jaundiced At necropsj the gall-bladder contained fortj-tw'o stones and the mucosa 
had a straw’berrj' appearance The common duct w'as markedly dilated and contained 
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S(.\Ln stones Sections were made ot the ducts Tiicse showed lymphocjtic infiltration 
tlirougliout Just beneath the surface of the common duct theic was a marked inflam- 
mation, the glands showed proliferation and w'ere dilated and filled w'lth mucus The 
epithelial lining of the duct was intact (Fig lo) There was no evidence of dilated 
s icculi in communication with the lumen of the duct 

Casi II —A w'oman, aged forty-six gave a Instore of gall-stone colic Opeialion 
rceealed a stone m the common duct and a fistulous opening betw'cen the gall-bladdei 
and duodenum The stone w'as lemoeed from the duct and a rubber catheter inseited foi 
diainage The cholccystoduo- 
dcnil fistula was closed Death 
ocelli led fne days after opera- 
tion N e c I o p s e i evealed a 
sm ill eontracted gall-bladdei 
W'liieb was buried in adhesions 
to the nndei sui face of the liver 
1 here was extreme dilatation 
of the common duct Micro- 
scopic sections of the duct re- 
\e.iled thick walls with marked 
Umpliocetie infilti<ition The 
glands weie evstie 

Casi III — A worn in, aged 
sixt\ Ihice c.une foi cxamin.i- 
tion because of leji^ated ,itt<icks 
of gall-stone colic Opeiation 
I ( \ caled icute cholcc\stitis 
.iiid stones in the com m on 
duet Cliolee\stectoin\ was per- 
foinied tin CL stones weie le- 
nio\«.d from tbe eommon duet 
md i iiibbei catbetei inserted 
into tilt duct foi diainagc Tbe 
iiitient died foui ekos aftci 
ojiti ition At neciops} ,i stone 
was found in one of the larger 
mti ihepatic duets and also a 
stone in the common duct at 
the junctuie of the c^stlc duct 
which bid iileei ited through 
fioin the c\stic duct The com- 
mon duct w IS nnikedh dilated, 

uul measured 2 tin in cir- i’i< 0 —Interior of the 
eninltitnct 1 he microstop.c the 

proliferation and dilatation 

..IH, ,!n ol d.oIccjM.l.s At 

i\, ( u- mu o])u iti<ni l'\.iniin.it,(,n of lilt I„I, ,2 ,, , Pt-t oniicd Dtdlh occurred 
t xtr ilupitic ducts wtu dilattd nut . ^ ampulla All tlm 



1- me iiucis \ttu tlilai.f] lint mc ampulla 

n.. nur d.u,.,n dneu „er, ' , 0 , .l;,' 1 3 c.„ 


All the 
m circum ft 1 ence 


-tltnntoiis uid mt.Uru., with hnXoUs" TT 
''' lew glands were - 
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Case V — A man, aged seventy-two, came for examination complaining of stomach 
ti ouble He was found to have a carcinoma of the stomach which m the rontgenogram 
appeared to be operable The patient died following resection of the stomach At 
necropsy stones were found m the gall-bladder and in the common duct The gall- 
bladder was small and contracted as a result of chronic infection, and the common duct 
was markedlj dilated and contained stones just above the ampulla Microscopic exami- 
nation of the ducts showed that the walls were thick, oedematous, and infiltrated with 

round cells The glands of 
the ducts were only moder- 
atelj dilated 

Case VI — A man, aged 
sixty-five, gave a historj of 
repeated attacks of severe 
colic m the right hypochon- 
drium He was definitely 
jaundiced and appeared to 
lie \ery ill, so that it seemed 
best to keep him under 
observation for a time until 
sut gical intervention could 
be more safeh undertaken 
He became progressiveh 
vorse and died without hav- 
ing been operated on Ne- 
cropsy showed that the gall- 
bladder had been almost 
completely destroyed by in- 
fection The extrahepatic 
bile ducts were markedh 
dilated and their walls thick- 
ened The ampulla of the 
common duct was dilated 
s w o 1 1 e II and oedematous 
Tliere was no demonstrable 
obstruction in the ducts and 
they were free from stones 
Microscopic sections of the ducts showed that the walls were thickened by fibrous tissue, 
the glands dilated, and the mucous membrane throwm into folds 

These six typical cases show the presence of inflammatoiy changes in the 
ducts in association with infection in the lest of the biliary tract While the 
cases illustrate extreme features of biliary disease with active clinical symp- 
toms, many examples could be cited in other cases of ancient and apparenth 
quiescent disease of the gall-bladdei, m which less marked but still well- 
defined pathologic changes appeared in the ducts It was veiv exceptional 
to find the ducts normal in the piesence of an obviously diseased gall-bladder 
It does not necessarily follow that involvement of the ducts is secondary to 
that of the gall-bladder, although it is the most plausible explanation It is 
possible that the two may be affected simultaneously The possibility of an 
ascending infection in the wall of the duct from the duodenum must be also 
borne in mind, particular!} when theie is obstruction to the diamage of the 
ducts by a stone 


r 



Fig 10 — Section of common duct from a case of stone in the 
common duct, sho^Mng marked proliferation and dilatation of glands 
just beneath the surface with evidence of inflammatorj reaction in 
the tissues (X 6 o ) 
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The gall-bladdei , because of its pecuhai -foim and position, is unable to 
deal adequately with infection, and once infected leadily becomes lemfected, 
because the ability to empty its contents has been seriously impaired , at best 
it is a diveiticulum that drams poorly On the other hand, the ducts should 
speedily recovei from infection because of their excellent drainage, unless 
there is obstruction by stone or a focus of infection in another pait of the 
duct srstem as in the gall-bladder 

A chaiacteristic featuie of the inflaminatoiy changes in the ducts is the 
dilatation of the glands They become distended with mucus which they 
pour into the duct They nevei contain bile Iiiitation of the glands is 
followed by oveipioduction of mucus Otheis beside these six cases were 
examined in which the gall-bladdei had been lendered functionless by chronic 
infection A careful study of the ducts in these cases did not reveal any 
structural changes that might be considered compensatory for the loss of 
function of the gall-bladdei The question of compensatoiy function of the 
ducts aftei cholecystectomy can be solved for man only by the gioss and 
inicioscopic study of the ducts after the lemoval of a normal gall-bladder 
From the evidence before me, which is based on a comparison of normal ducts 
with those in cases of advanced disease of the gall-bladder, it would seem that 
the theory is not supported by the facts 

Discussion — There can be no doubt that, from the embiyologic and ana- 
tomic standpoints, the gall-bladder is a part of the duct system There is 
also a very evident similarity m minute structuie, especially in the type of 
lining epithelium Langenbuch, who perfoimed the first cholecystectomy in 
man in 1882, obseived that gall-bladder bile is concentiated', and Rous and 
McMaster were able to measure this function of the gall-bladder m the 
dog It IS probably safe to assume that the lining epithelium of the gall- 
bladdei is responsible for its concentrating activity It is well known that the 
gall-bladdei and ducts secrete mucus In the case of the former, this function 
IS also probably cairied on by the suiface epithelium and peihaps aided by 
the glands of Luschka In the case of the ducts, mucus is formed mainly 
m the parietal glands These similarities between the gall-bladder and ducts, 
and the observations of Klee and Klupfel that duct bile may be concentiated 
after cholecystectomy, seem to justify the belief that the ducts are also able 
to concentiate bile, although this function may be insignificant compared to 
the gieatei function of the gall-bladder White bile occuis 111 the obstructed 
ducts from which the gall-bladder has been excluded, piobably because the 
concentrating activity of the ducts, being handicapped by a very limited 
suiface area, cannot keep pace with the excretion of bile from the liver 
The residual bile present in the duct after cessation of the flow, disappears 
through absoiption and is replaced by mucus 

The dilatation of the ducts which follows lemoval of the pressuie regula- 
toiy function of the gall-bladder, either by disease or by operation, is prob- 
ably mechanical m origin, because it does not occur when the sphincter of 
Oddi IS not intact The ducts do not dilate when there is incontinence of the 
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sphinctei which accountt, foi the relatnel) normal si/c of the ducts, some- 
times seen with cholecystitis and occasionally after cholec\ stectomy The 
findings in this group indicate that absence of the function of the gall- 
hladdei is not soleh lesponsihle for dilatation of the ducts and also that the 
ducts do not lake occr the function of the ablated gall-bladder 

SUMMARY 

The hepatic, c}stic (distal jiait), and common bile ducts are identical in 
stiucture The) aie lined by a la\ei of tall coluinnai e])ithehum which co\ers 
a sill face made uneien hv numeious shallow de])iessions The epithelium rests 
diiecth on a thick coinjiact lavet of elastic connectue tissue which makes up 
most of the thickness of the wall and on which the tensile stiength of the duct 
is mainly dependent The outside coat of the duct is composed of a loose 
la\ei of areolar tissue in which are found bundles of unstriped muscle, hlood- 
\essels, and hmphatics 

The walls of the ducts arc iichly su])]3hed with glands which are situated 
foi the most pait in the outci coat hut the ducts of the glands, coining 
together from all directions finally empt\ into ampulla-hke openings which 
aie arianged in a legulai mannei around the duct and communicate with its 
lumen Theie is no eiidence of true paiietal sacculi or diyeiticula 

The ducts ate proiided with a well-dci eloped musculatui e which is com- 
posed of isolated longitudinal and ciicular bundles situated m the outei laier 
of the duct and separated from each other by connectue tissue The muscle 
does not form a compact laier but is arianged as a loose network 

The most frequent pathologic changes m the ducts are those of mfiam- 
ination Cholecystitis is nearly alwais accompanied by infection m the >\alls 
of the ducts The lesions are those of the usual chronic inflammatoi} type, 
characterized hi limphocitic infiltration and the production of fibrous tissue 
The glands mai letain infection and aid m its dissemination thiough the duct 
The glands respond to the mutation by an oyerproduclion of mucus and 
become dilated and c}stic The process of repair is attended by the formation 
of fibious tissue which lesults in a thick and inelastic tube 
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SPONTANEOUS RUPTURE OF THE SPLEEN 
By H S H \nsell,, M D 

Lt Colon fl Mfdicai Coups, U S 

OsCAK O — Private Companv ' A i^th Tank Battalion was admitted to tlic Station 
Hospital at Fort Benning, Georgia, from command, on the evening of April 25, 1924 He 
was aged tvventv-foiir vears, white, single, born and raised in Alabama, has never been 
to the tropics habits as to alcohol abstemious never drunk, no drug habits smokes 
prettv steadilv 

Famil}" historv negative 

Past historv Had measles m 1915 Has never had anv serious illness alwavs well 
and healthv No malaria, tjphoid, influcn7a, rheumatism, throat trouble, or other ill 
health No indication of stomach disturbance Was raised in the countrv and a small 
town Worked at home on the farm Has been in the armv four vears, all of which 
time vvas spent in Georgia or Alabama, with the exception of a few months in Florida 
No gunshot wounds or other casualties Denies venereal historv He is on dutv as i 
cook, w ith no heav j w ork 

Present illness Patient states he had finished his duties for the da\ as a cook and 
after eating a light supper of bread, a canned pear and some jellv, vvas standing on the 
porch, smoking a cigarette, when he was taken with a sharp pain in the upper part of his 
belli and lovv'er left chest He felt nauseated and giddj, vomited once Walked over to 
his barracks, a few hundred jards aw'av, and laid down on his bunk for a while, felt he 
was getting worse, so walked to hospital about a quarter of a mile, and was admitted to 
Medical Sen ice and put to bed On admission — a vv ell dev eloped v oung man, age tw entv - 
four vears, weight iSo pounds He complains of acute pain over upper abdomen, more 
on left and ov^er left side of chest Respiration is painful The pain extends into the left 
shoulder and dovvai his arm and forearm Savs his hand feels numb on the outer side 
Feels nauseated His general condition is one of sliock The skin is pale and claminv 
from cold perspiration, the mucous membranes pale pulse 112 bv stethoscope, 58 bv wrist 
blood-pressure 80 over 50, heart is negative No rales or rub heard in chest, which is 
negativ'e Temperature 97, respiration 20 

The abdomen is fairlv soft practicallv no distention There is pain and tenderness 
on deep pressure over epigastric and splenic areas with slight increase in dullness 
over latter 

With rest in a heated bed and shock enema of w hiskev and coffee, the patient reacted 
somewhat, became more comfortable, and showed slow but progressive improvement 
during the next fortj -eight hours Laboratorv reports show ed urine neg itivc , stools 
negative for parasites, ova or blood, blood count red cells, 3,900,000, whites 16,200 
hajinoglobm 70 pei cent — Diffeieutial small mononuclears 14 large mononuclears 2 
polvmorphonuclears 84 Blood culture shows no growth ind is negative for malaria On 
the 27th the count showed 4,000,000, 11,600, and 76 

Wassermann taken at this time vv^as reported later as negative 

X-rav of chest states lungs appear clear, left leaf diaphragm appears slightlv elevated 

On the morning of the 28th, the svmptoms and phvsical signs showed a recurrence 
of pain or pallor, air hunger feeling ot giddiness Some gaseous distention of bellv 
appeared, with dullness in left flank 

The patient vv^as at once transferred to the operating room, with diagnosis of inteinal 
hemorrhage probablv from ruptured spleen 

Under gas-oxvgen amesthesia, a four and one-half inch incision vv is made over the 
middle of the left rectus single muscle parallel to its fibres, the lower end extending to a 
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point about I inch below the umbilicus On opening the peritoneum, a large amount of 
free and clotted blood was liberated The spleen was immediately sought and located 
On palpation it felt moderately enlarged and extensively lacerated It was free o 
adhesions, surrounded by a large blood clot, and easily delivered through the abdominal 
incision The vessels and peritoneal ligaments were clamped, ligated, and the spleen 

removed The capsule and splenic tissue had been torn through and through m an irregu- 

lar jagged fashion Some of the larger blood clots were removed from the abdomen, 
normal saline solution poured into the belly and left there, and the belly closed m layers 

A transfusion of citrated blood was given on the table, and again later m the waul, 
together with saline per rectum and intravenously 

Subsequent history shows a fairly smooth and gradual but incomplete recovery 
Stitches were removed on the eighth day, wound healed and diy Patient up in wheel- 
chair, feeling rather peakid, on the fourteenth day, walking about feebly on the 

twenty-first 

The patient ran a sustained temperature for about six weeks lOO to 102^ in the 
afternoons , 98 6 to 100 m the mornings — at the end of that time the temperature was 
normal, and remained so except for an occasional 99 

The pulse during the febiile period showed a corresponding excitement, with maxi- 
mum of 1 14 For the last week it varied between 72 and 80 

The blood-pressure on the 7th of May was 100 over 60, on the nth, 115 ovei 75 

Cultures made from abdominal blood clots showed no growth m 48 hours Cultuies 
fiom the blood were sterile on repeated examinations Examinations for malarial organ- 
isms were always negative 

On May i, three days after operation, patient complained of recurrence of pain m 
left shoulder and arm — the next day it had disappeared He has had occasional mild 
recuirences since then 

Through several weeks there was complaint of pain in the right lowei qiiadiant, diul 
111 the left uppci belly Iheie was a tendency toward gaseous abdominal distention and 
constipation, which rcquiied lepeated enemata, pituitrm, and vaiious cathaitics He was 
piactically free from these symptoms for ten days preceding his dischaige on furlough the 
8th of July At that time he was rather listless in his movements, had a poor color, and 
said he tired easily on exertion He had regained much of his original weight About the 
end of July, 1924, he returned from sick furlough which he had spent at his home m 
Andalusia, Ala He stated that he suffered considerably during his furlough with dull 
pain and ache almost constantly in abdomen, just to the right of the umbilicus, always 
more aggravated at night His appetite was fairly good over this period of time, but 
his bowels would not move regularly, and it was necessary to resoit to laxatives every 
two or thiec days He slept poorly all the while, felt neivous and weak, just as if he 
could not put one foot before the other 

After about twenty days of his furlough were spent, he decided to return to the hos- 
pital for treatment He was admitted July 27, 1924, and on admission complained of 
night cough, which caused him pain in the right lower quadrant, and a feeling as if some- 
thing was being torn up The pain, apparently, was more confined to McBurney’s region 
at this time (July 30), and the patient was observed for appendicitis for a couple of days 
on his developing soi eness in that region Blood examination made at that time (July 30, 
1924) showed 4,344,000 red, 7,450 white, polymorphonuclears 65 per cent No malaria 
found In a couple of days the soreness just previously mentioned disappeared 
somewhat His general condition of malaise, anorexia and mental depression 
lemained unchanged 

On August 15, 1924, in addition to the special diet which the patient had been gettmo- 
since August 3, fresh beef bone-marrow sandwiches were added Bid B lauds pills and 
I Q S Ac The patient relished the sandwiches, and his mental attitude became somewhat 
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more cheei ful Blood count taken August 21, 1924, sliowed increase of about 700,000 red 
cells per cu mm , with 10 pei cent increase in li.cnioglobni Patient would interest him- 
self 111 novels and both his mental and physical condition seemed iniproied 

August 25, 1924, patient complained of pain in e>cs after reading Examination 
made showed negative results Since August 25 the patient has been more depressed 
and has headaches off and on all the time Appetite is quite good but bowels are not 
regular, and laxatives are necessarj He sajs he doesn't know how he feels Since 
admission patient has gained three pounds He now weighs one hundred and fifty -eight 
Following table shows weekly blood examination and result of G I Series taken 
August 8, 1924 

Result of G istio-inlestmal Series taken on Pri\ ite Oscar Olmstead and also 
weekly blood examination 

X-ra\ taken August 8, 192 j 

The stomach is of the steer born type and appears atonie It is not fieeh moy ible 
Duodenal cap clearly outlined and fills eyenly Peiistalsis sluggish six hours Stomach 
empty head of meal at sigmoid flexure, 24 boms Colon practically free of meal 
Appendix not visualized C<ecum fairly fixed Barium enema entire colon filled in six 
minutes, descending colon redundant Sharp angle at splenic flexure Ca.cum bulbous 
and ileocacal yahe is incompetent 

Impressions Iliocecal incompetency, cccuin held immoyable b\ adhesions Appendix 
pathology probable 

7-24-24 — 13700 white 22 Small mon 3 large poly 73 

7- 30-24 — 4344000 red 7450 yyhitc Small mon 26 laige 9 trms i, poh 65 

8- 14-24 — 3576000 led, 7,880 yyhitc, Hemo 80% Small mono, 42, large 6, trans 2 

poly so 

8-29-24 — 4,208000 icd 9000 yyhitc, lleiiio, 85% Sm ill mono, 22 large 10, trans 4, 
poly 64 

8-31-24 — 4230000 icd 7,200 yyhite, Hemo, 90%, Small mono, 29 large 7, trans 2 
poly , 62 

On September 26, 1924, the patient y\as tiansferred to Walter Reed Gencial Hospital 
foi further obscry ation ind ticatmcnt Upon his admission tin re he complained of general 
yyeakness and neryousiiess, pun in right loyycr quadiant md constipation His yy eight 
yyas 157 pounds, and the blood-pi cssurc 100/63 The tonsils shoyved a chronic follicular 
tonsillitis ukI there yyas some tendciness oy'er klacBiirney's point upon deep pressiiic 
The urine and stools and sputum yvcie negatne The blood count was as follow'^ 

Blood Couni 


Red corpuscles 5 150,000 

White corpuscles 15,500 

H-emoglobin go% 

Small monos 29 

Large monos j 

Eosinophiles g 


The patients appearance and conduct in the yyaid yvere those of a man m mental 
distress He appeared to take little or no interest m yvhat yvent on about him He says 
he feels doyvn and out, disheartened, and “ loyv' in his mind ” He complains of pain 
in region of heart, yy'hich extends up into left shoulder, headaches, yvhich hayc troubled 
him ey'er since the operation, and sometimes pain in right loyy^er quadrant He says he 
IS so yveak that yvalking only a short distance makes him short of breath and yvears him 
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out H.S appetite ,s not good and he ,s sleepless and constipated Weight is notv 155 

pounds, and the blood-pressure, 120/80 

Blood counts at intervals of about ten days were as follows 


Red corpuscles 
White corpuscles 
Hiemoglobin 
Small monos 
Large monos 
Eosinophiles 
Polys 


3,800,000 

4 250,000 

4,920, 

12,500 

12,500 

12,500 

75% 

90% 

gofo 

32 

18 

47 

I 

6 

3 

0 

0 

0 

67 

76 

50 


There was no fuither change in his condition, and as it was apparent that he wou’d 
never be fit for duty as an able-bodied soldiei, he was dischaiged on ceitificate of 
disability on Januaiy 7, 1925 

The spleen was sent to the Laboratory of the Sui gcon Genci al f 01 pathological 1 epoi I 
and museum preservation Following is a copy of the report 

Specimen fiom Spleen -Received from Station Hospital, Ft Benning, Ga 
Received spleen measuring SxQ'viS weighing 375 which shows numeious 
parallel linear fractures which apparently completely cioss the organ A small percen- 
tage of these show fungating masses which are apparently produced by the mechanics 
of the spontaneous rupture The pulp of the spleen shows a model ate inciease of all 
connective tissue and a massive inciease of the pulp consisting almost entirely of laige 
mononuclcai cells, without constant presence of cytoplasm This increase ot cells is 
accompanied by a rare mitotic figure, to be expected in a celliilai inciease of this kind, 
yet not suggestive of any malignancy 

Thcie are moderate quantities of black pigment mostly contained in large phago- 
cytes and suggestne of an old malaiia There is a moderate hyalin degeneration in the 
subintimal areas of all small blood-vessels Ihere is an extensive epithelioid and round- 
cell infiltration of a fairly recent and active character of all medium-sized veins Two 
of these medium-sized veins show a rupture through the most active areas of infiltidtion 
This rupture suggests more of a tiaumatic aspect from occlusion of venous return 
lathci than a degenerative process A tentative count made on blood m the vessels m 
the spleen indicates a high Icucocytosis the increase of which is chiefly due to large 
mononucleais of a myelocytic character This coupled with the sudden rise in pcicen 
tage of large mononuclears as noted in the clinical repoit suggests a caieful observation of 
this case for lymphatic leukccmia 


Sumvtaiy — The pigment in this case suggests malaiia which is the 
commonest cause of spontaneous lupture oi the spleen The large mononu- 
deai element suggests furthei observation for ]}mphatic leukaemia 1’he 
leccnt and ancient clegeneiations m the lilood-vessels would necessitate elimi- 
nation of syphilis in this case The traumatic charactei of the luptuie of the 
medium-sized veuis above mentioned could have been caused by twisting of 
the vascular pedicle which could have occluded veins without occludino- 
aiteiies and so produce a mechanical lupture 

Medical liteiature contains many references to rupture of the spleen 
Excluding the tiaumatic type, theie remains a fairly large number of so-called 
spontaneous ruptuies” With the exception of a veiy few cases m the 
lattei gioup, there has always been some lecogmzed accompanying pathology, 
such as malaiia, typhoid, septictemia. kala-azar, undetermined fevers, iheuma- 
tism, influenza, appendicitis, tubeiculous kidney, carcinoma of stomach, dysen- 
teiy The piesent case seems to come undei the small gioup of’ purely 
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spontaneous luptures of uni ecogni/ed etiology, with no accompanying oi 
complicating diseased condition 

Traumatism offeis no explanation Theie was no blow or violence fiom 
without, no mascular strain fiom within Moreovei, m this case the clinical 
course leads one to believe that there was a piimary incomplete ruptuie, fol- 
lowed in about forty-eight houi s by a complete and widespread tear As the 
case was m bed with absolute lest and lestncted diet during this interval, 
traumatism either external oi inteinal, is niled out The second lupture can 
be attiibuted to the continued action of the unrecognized factor that caused 
the fiist rupture 

A congested spleen following a heav}'^ meal does not apply It had been 
six hours since an average meal had been eaten, and an houi and a half since 
a vei}'’ light one 

The pedicle of the spleen was not twisted at the time of lemoval The 
spleen was m its noimal position, though enlaiged (3758 m , SxQx 15 cm ) 
Malaiia excluded, so far as the life histoi)’^ and repeated blood examinations 
can exclude it, although the abundant pigment present in microscopic section 
IS quite suggestive of this condition There has been no fuither evidence of 
an early lymphatic leukasmia The blood Wassermann was clearly negative 

The literature on splenic 1 uptures shows the “ occasional ” appearance of 
the following conditions Loss of weight, polyuiia, thiist, thjuoid enlargement, 
hmphatic enlargement and bone pains, blood changes, all of which were 
absent m this case, and pvrexia of several weeks’ duiation, abdominal pain 
and tenderness, piostiation constipation, and pain in the left shouldei all of 
which weie piesent Ihe lattei s3'mptom calls foi special consicleiation as a 
iliagnostic sign of luptured spleen with internal hemoiihage It has been 
attributed to the association of the fouith cervical nerve with the phienic 
Its presence was noted in one case of Connois and Downer, one of Willis 
one of Fauntleioy, three of Metcalfe and Fletcher, and one of Diehl Blood 
changes were not entirely absent The laboratory frequently repotted the 
red cells as fragile and staining poorly, but theie was no blood picture 
suggesting any blood or sj'stemic disease 

CONCLUSIONS 

1 Shaip pain in the left shouldei and aim, occuinng in a case showing 
signs of internal hemorrhage, is quite suggestive of a ruptuied spleen 

2 Immediate splenectomy with blood transfusions 1 educes the mortality 
matei tally 

3 Spontaneous rupture of the spleen ma)^ occui in the absence of clinical 
evidence of associated disease of other organs, in the presence of an appaienti} 
sound and able-bodied person 
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FASCIAL BANDS AS SUPPORTS TO RELAXED 
FACIAL TISSUE 

By Charles Conrad Miller, M D 
or Chicago, Ith 

Various types of excisions of skin have been made foi lifting tissues 
relaxed by age In such patients, no defoimity fiom facial paralysis exists, 
and lifts aie made puiely for the lelief of signs of age Such lifts, effected 
by excision of skin only from the temporal legion, oi fiom the side of the 
face in fiont of the ear, are not 
adequate to oveicome the effects of 
facial paialysis In seventh neive' 
paralysis, othei measures must be 
used to inciease effects, although ' 
theie IS no objection to using these ' J 
technics of skin excision in such 
cases as adjuncts to other suigical 
measures 

In 1913, Kirschner (111 Beitrage 
zur klmischen C h 1 1 u r g 1 e, vol 
Ixxxvi, p 5), writing up the pres- 
ent status and future pi onuses of 
autoplastic fascial transplants, gave 
ciedit to Pe}ei as the first to use 
a sti ip of living fascia f 01 the estab- 
lishment of a union between the 
fiontal muscle, and the upper lid 
m ptosis 

After discussing this subject, 

Kirschnei took up the consideration 
of facial paialysis, due to seventh 
neive injuiies He called attention 
to the difficulty of neive anas- 
tomosis, emphasizing the seiious 
n a t u 1 e of operations involving 
dissections in the cervical triangles, and objected to these opeiations as veiy 
uiicei tain Pie pointed out that they destroy f orevei and completely the func- 
tion of anothei neive Peisonall), I do not believe that the uncertainty of 
neive anastomosis, is as objectionable as the rathei long wait for restoiation 
of function aftei opeiation 

The destiuction of anothei neue is not important provided the operatoi 
IS judicious in his selection fot anastomosis If we eliminate tiaumatic cases. 
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R'G I — Excisions may be made entirely in the 
temporal region or may be extended above or behind 
the ear More subcutaneous tissues may be taken than 
that immediately under the skin excised if the operator 
elects 



Charles conrad miller 


in which extensive sloughing has followed seveie injury, and relations of 
normal tissues are giossly distuihed by cicatii/ation, nerve anastomosis oper- 
ations aie not very uncertain but are usually successful when the projier time 
IS allowed for regeneration of the neive after the union has been made 

The second gioup of methods discussed consisted of muscle tiansplan- 
tation opeiations Tomoin tiansplanted half of the sterno-cleido-mastoid 
muscle into the paialy/ed halt of the face Lever took part of the massetei 
Both opeiations lequne considerable dissection and aftei these opeiations 

anno\ mg in epressible associ- 
ated mo\ements aie said to 
occur 

Lawen attempted to sup- 
])oi t the lowei hp and cor- 
nel of the mouth In inlaMiig 
a piece of bone Busch used 
a method of hanging up the 
sagging corner of the mouth 
by means of a looj) of wire 
Friediich used subcutaneous 
silk sutuies with good result 
Aromburg reported a laige 
numbei of cases opeiated 
accoidmg to Busch’s technic 
He used aluminum bion/e 
wire 

Since the coiner of the 
mouth often drooped again 
m spite of the original o\cr- 
coi I ection he fastened the 
loop aboce, not onlv to the 
soft parts, but around the 
/}goma, and took pains to 
include as laige a piece of 
tissue as possible at the cornei of the mouth Ilowevei, e\en so, the wire cut 
thiough paitly and destine ed a part of the oiiginall} excellent results 

Momberg therefore lecommended hardening the tissues at the coiners 
of the mouth by preliminan' alcohol injections or inserting a thick wiie 
paiallel to the border of the uppei lip and letting it heal m, and then at a 
second operation fastening the looped wiie from above, to it This compli- 
cated, decidedlv, an otherwise simple operation 

Kirschnei said, m substance, “ When one recalls the good and lasting 
results of treating ptosis with stiips of fascia, one naturally thinks of using 
this material heie also It is obvious that an autoplastic transplanted tissue 
which becomes intimately united with its new surroundings, can be sejDarated 
fiom Its new home onh with great foice, contiarv to a metal wire which 
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Fig 2 — In women the excision may be extended downuard 
in front the ear The strip of tissue should be freed from the 
shin lasers before it is drawn down thxourh the subcutaneous 
tissues 



SUPPORTS TO RELAXED FACIAL TISSUE 

always lemains a foieign body In addition, a metal wiie giadually oxidizes 
and bleaks, especially here in the cheek where frequent movements take place 
Kiischnei lecommended the following pioceduie aftei geneial anesthesia, 
as he found infiltration oedema objectionable He made a fiee incision along 
the upper boidei of the zygoma, and passed a piopeily bent sound behind 
the zygoma thiough the soft paits to the coiner 
of the mouth, and close to the coinei of the 
mouth he pushed the point out thiough a 
countei -incision He used a stiip of fascia lata 
about 2 cm wide which he pointed- out should 
lie consideiably longei than double the distance 
between the two skin incisions This stiip, he 
lecommended be diawn behind the zygoma, 
through the subcutaneous canal, and passed sub- 
cutaneously 3 cm medianly, along the uppei 
maigm of the hp, and here drawn out through 
a thud incision From the end of the zygoma, 
a diessmg foiceps is pushed subcutaneously 
towaids this thud incision, and with it the stiij) 
of fascia diawn to the zygoma incision The 
two ends of the stiip of fascia aie heie sutuied 
undei such tension, that the iing of fascia 
aiound the zygoma and soft paits of the upper 
hp, fold up the corneis of the mouth to the 
degiee desned 

Kiischnei did not advise undei taking appre- 
ciable ovei-coirection, since expeiience showed 
him that transplanted stiips of fascia did not 
stietch, and cutting of tissues did not follow 
Turk, in 191O, commenting on the possibili- 
ties of autoplastic uses of fascia lata (Beitrage 
zur Klimschen Chiiuigie, vol c, p 427),empha- 1 
Mzecl (he difficulties of opeiation foi facial f,„ h-ih, i„g, 
pat alvsis when net se anastomosis was attempted SSJ); “ Jf 'Sd 

after injunes lesulting fiom gunshot wounds of 
the bones of the face with extensive destruction 
of soft paits, such conditions making hypo- through the tissues 

glossal or accessoi y nei ve anastomosis impossible in many cases He pi e- 
feiied fiee transplantation of a strip of fascia foi raising the coinei of the 
mouth, to muscle plastics involving the masseter or tempoial muscles Owing 
to the continual pull upward upon the fascial strip, Burk split the ends of 
the fascial strip into four pieces, anchoiing one end above the angle of the 
mouth, the other at the angle of the mouth, and the remaining ends m the 
middle of the upper and lower }ips, by which technic, he claimed to secure a 
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more solid fixation of the stiip of fascia, and a bettei cosmetic lesult, as he 
raised not onl} the coinei of the mouth, but the entire left side of the face 
Fascial stiips are easily secured from the lowei outer aspect of the thigh 
By cubcutaneous dissection long stiips may be obtained, through a single 
short tiansverse incision Such fascial strips can of course be passed down 
from the tempoial legion, but there is no reason wdn w^e should not utilize 
the dense subcutaneous tissues of the temporal legion and not entirel} detach 
stiips foimed 1 )\ dissection m this situation When w'e go to the temporal 



legion foi our connectue- 
tissue stiip to effect a 
facial lift, w^e should go 
aboce the hair-lme Inci- 
sions made m the hair, 
w hen subsequently 
sutured, leave scars wdiich 
do not show While w'e 
knowf excisions of skin 
only fiom the tempoial 
region, or from in front 
of the ear, will not o\ei- 
come a facial parah sis 
defoimit}, w^e do know 
that it can help some 
Those of us wdio haAe 
used this method of exci- 
sion 111 cals'es wdiere theic 
IS a mere sagging of the 
tissues fiom age, know’^ 
that we can get satis- 
factoiy lesults m cer- 
tain cases 

It is an advantage 
therefoie to excise some 


skin fiom aboce and in fiont of the eai If theiefoie w^e make excisions in 
these regions, and instead of excising skin and subcutaneous tissues, w^e cut 
such tissues into the foim of a long strip, aftei lemoving the outer skin larers 
of the stiip W'e hare a film dense stiip of tissue w'hich can be passed dow'ii- 
ward tow'ard the cornei of the mouth w'lthout making an open w'Ound upon a 
conspicuous pait of the face 


The most convenient w'ay to pass such strips downw'aid to the corner 
of the mouth is w'lth a large upholsterei s needle A loop of silk is threaded 
into the eve of the needle, and the eye is so made that the silk loop will be 
held at the end of the eye nearest the point of the needle The butt of the 
needle is sharpened somewhat so that when the needle point has emerged near 
the corner of the mouth the silk earner is caught and then before the butt 
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of the needle emeiges from the skin it is pushed back upwaid into the 
tempoial wound The needle is pushed down fioni the temporal wound 
through the deeper tissues Aftei the point emeiges fiom the angle of the 
mouth, and the silk carriei has been caught with a hook, the butt of the 
needle is returned to the tempoial wound moie supei ficially By this pio- 
ceduie, the silk caiiiei is earned thiough the tissues m the foim of a com- 
plete loop 

With the silk loop, the fascial stiip is diawn down to the region of the 
cornel of the mouth, and is then diawn upwaids to the tempoial wound 
No wound IS made upon 
the face except that made by 
the rathei large needle used 
m cairying the silk down to 
the legion of the coinei of 
the mouth Such needle 
punctures heal without leav- 
mg appieciable scais 

Aftei the fascia has been 
diawn down and back to the 
tempoial wound, it should 
be fiimly anchored m place 
with fine silk 

These silk stitches cause 
no iiritation, aie not subject 
to infection, and insuie 
anchoring the strip pei- 
manently 

It is impoitant that the 
dermal layers be cut away 
before the stiip is buried in 
the tissues, but we should * 

not exnect it to become J ^ completed operation the skm wounds are 

v-vvpccL LU uct-Uine drawn together where there is much tension the sutures are rem- 

fiimly anchoied in connec- buttons 

tive tissue, the free ends should alwa)s be secuied with sutuies which will 
not absoib 

After the fascial stiip is securely anchored, the skm wound m the tem- 
poial region is closed By such closure the defect in the skin is diawn 
togethei and the tissues of the face lifted somewhat 

If one wishes, a subcutaneous fascial stiip may be taken from the tem- 
poial legion or from the aunculai legion without sacrificing the skm oi 
one may take a small amount of skin only and by reti acting skm edges.' cut 
111 fhe foim of a strip, a much larger segment of subcutaneous tissue 

Wien It is desired to pass one stiip to the angle of the mouth and 
anothei just below the iiialai enimeiice only, a shoit stiip may be taken liy 
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extending the ciescentic incision behind the uppei j^art of the eai Thiough 
such skin incision a fascial strip may be cut which can be drawn thiough 
the subcutaneous tissues to emeige beneath tlie malar eminence 

When a strip is dia\\n thiough at this point, one should exercise care 
not to bung the fascial stnp too close to the undei sui face of the skin so that 
when backward and upward ti action is made, a distinct dimple does not 
foim at this point, as a sharp depression will be conspicuous in this situation 
When the fascial stnp is drawn down to the region of the mouth, the 
natuial dimple point ma^ be selected as the point of emeigence foi the needle, 
in \\hich situation dimpling is unobjectionable 
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COMPENSATORY LENGTHENING OF THE FEMUR IN 
CHILDREN AFTER FRACTURE 

Warren H Cole, M D 
or St Louis, Mo 

FHOM Tiir nn vrtmfnt or suncrni, Washington unimhsiti srnooi of midicinf, and 

ST lOIIIS cuiidrfn’s hospitai 

Tiirli: yeais ago we ^ leported a senes of 31 cases of fiactuie of the 
femui m childien and emphasized the lestitution of the shaft piactically to 
noimal, and its compensatoiy lengthening A shoit time pievions to this, 
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obseived since then We were able to follow up and observe onl}^ 20 of this 
total of 46 cases for moie than one year Of these 20 cases, 14 presented 

no shortening whatever when 
examined one }ear or more 
after fi acture d hi ee presented 
shortening \ar\ing between 
inch and )4 inch, hut these 
patients were seen onl\ slightlv 
more than one veai from date 
of injurv Since it is genei- 
ally agreed that lengthening 
takes place as late as two }ears 
aftei injury, it is safe to assume 
that their shoitening will lessen 
if not entireh disappear within 
the next }eai 01 two The 
thiee remaining patients w’ere 
ohseived for two \eais or moie 
follow'ing fi acture and still 
piesented to ;4 inch 

shortening Tw'O of these 
patients both of wdiom were 
opeiated because of delay in 
proper union wdien shoitening 
demanded temporarv internal 
sphntings, presented femurs 
woth either a marked anteiioi 
or lateral howong E\en in 
these two patients compensa- 
tor) grow^th may ha^e taken 
place, but was probably coun- 
teracted by the howong defor- 
mity of the shaft 

Six of the patients wdio 
returned w'ere studied verv 
closely and thorough rontgen 
ray examinations made 




Ct 


Fig 2 — Case I 


Tn o years after fracture 
reveal no shortening 


v'' METHOD or RC-EXAMINATIOX 

, David " has outlined an 
accuiate method of detei min- 
ing shortening and growdh, in 
Measurements an article in whicli he reports a 
gradual compensatory growdh 




’•'This senes w^as taken from the service of Dr M B Clopton of the St Louis 
Children’s Hospital, and credit is due him for advice and suggestions 
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COMPENSATORY LENGTHENING OF THE FEMUR 

the .mjouty of cases of f.actures of the femu. in children He stiesses 
the need of placing the patient on a hard table with anterioi supeiior spines 
of the pelvis on the same level and with the heels equidistant rom a line 
luniiing fioni the umbilicus thiough the symphysis pubis to the level of the 
nileinal malleolus of the tibia when taking measui ements oi loiitgenogiams 
To eliminate 


01 

detect any souice of 
e 1 1 0 1 in ineasine- 
inents fiom the X-iay 
plates, we supei im- 
pose a 1 Lile with a 
metal maikei at each 
inch of Its length, 
paiallel to the shaft 
of femui and tih a 
on each side about 
two inches above the 
film t (See Figs 2, 
4. and 6 ) By taking 
pi ecautions we feel 
that the compaiatne 
measui ements of each 
shaft of the femui on 
the X-iay film lepre- 
sents a veiy accuiate 
compai ative measure- 
ment and distinctl} 
moi e accui ate than 
measui ement hetween 
bony landmaiks on 
the child’s body 

A veiy interesting 
example of ovei - 
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Pig s — Case III Four weelcs after oblique fracture middle third 


giowth of bone has been observed by Biooks and Lehman'^ m cases of bone 
involvement by Recklinghausen’s Neurofibiomatosis 


t If there is any rotation of the pelvis or difference in distance from each shaft 
to the plate, there will be a discrepancy in the measurement of distance between an equal 
number of metal markers on the X-ray film on the two sides Care is also taken when 
making rontgenograms that a line drawn perpendicularly from the tube to the film is 
equidistant from the shafts of the two femurs, and also from the rules with metal 
markers on each side As would be expected, it was found that the actual measurement 
betveen each marker on the end of the film was greater than the distance between them 
in the central portion of the film, i i/io inches and i i/i6 inches, respectively It was 
found, ho\\e\er, that the distance between 15 markers was exactly equal to the distance 
between an equal number of markers alongside the other femui diiectly opposite 
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Fig 4 — Case n Two years after fracture Short- 
eninB of femur w as J inch but difference in total length 
of femur and tibia was only ^ inch 



Tig 6 — Case III One jear after fracture 
Shortening of shaft of femur found to be H inch 
but shortening of combined measurement femur 
and tibia was only inch 


Sized that the amount of shortening discovered on the rontgenogiam slightly 
exceeds the actual bone shortening or measurement on the living subject All 
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of these lontgenogian^s were taken with the tube at a distance of 40 m 
from the film Assuming the shaft of the bone to be about 2 inches from t 
film It can be estimated with the aid of geometry that the measuiement on 1 



Tig 7 — Case Three months after oblique fracture upper third Considerable di'hculti in treat- 
ment on account of mabihtt to correct the marked oterndmg nhich nas present at time of fracture 
Shortening measured iff inches on the rontgenogram 

film should exceed the actual measuiement of the In mg subject by 5 per cent 
Needless to ^ay, all ineasui ements were made noth a wooden lule, and the 
same one used thioughout 


G 13 



WARREN H COLE 


Case I — Boy (E G), four ycais of age Oblif|ue fracture at junction of nncklie 
and upper third right femur Treatment consisted of overhead traction for three and 
one-half weeks folloaaed b> plaster cast for two weeks Had % inch shoitenmg before 



Fig 8 — Case IV Fifteen months after fracture The shortening has been reduced from ijf-ms to ’’t "i 

treatment started, and 4/S inch at time of removal of cast, six weeks after 11 jurt Seen 
two years after mjurj No shortening demonstrable bv any method of measurement 
including use of rontgenogram (See Figs i and 2 ) 

Case II — Boy (G S ), three jears of age Transterse fracture middle thud light 
femui Treated by overhead traction for four weeks and plaster case for tw'o wrecks 
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Held one inch bhortening bdoie ticatraent and ji inch bhoitening al the end of six 
weeks Returned in two yeais Measurements on the living body icvcaled practically 
no shortening— possibl} Vs inch Measurements of the entiie femui and tibia on the 
X-iay film revealed a shortening of % inch Measurements of the femur alone, howevei, 
levealed a shortening of 4/8 inch, indicating that compensatory growth may take place 


along the entire extremity as 
well as the femur The 1 ight 
tibia meabured 2/8 inch longer 
than the left ( Sec Figs 3 and 4 ) 
Cask III — (E D ), boy, nine 
years of age Oblique fractme 
of light femur at junction of its 
middle and upper third Treat- 
ment consisted of overhead trac- 
tion foi four weeks and plaster 
cast for two and one-half weeks 
Shortening before treatment was 
1 34 inches When the cast was 
lemoved, shortening between the 
antenoi superior spme and 
internal malleolus, tiochanter and 
external malleolus, measured 
inch When seen one year later, 
the shoi telling had decreased to 
}i inch Combined measurements 
of the , femur and tibia on the 
lontenogiam revealed a shorten- 
ing of Ys inch, whereas the 
shortening of the femur alone 
in e a s u 1 e d % inch The right 
tibia measured 2/8 inch longer 
than the left (See Figs S and 6 ) 
Casl IV — (G S ), boy five 
yeais of age Oblique fracture 
of right femur in its upper third 
Ticatment consisted of overhead 



traction with Thomas splint to 
give suppoit for bands to coirect 
defoinnty Aftei four weeks, 
union VMS fiim and plaster cast 
was applied Measui cnicnts on 



Fig 9 — Shaft of femur one 
the aid of a Lane plate 


year after operative reduction with 
Note ectreme anterior bowing 


the rontgcnograin revealed 134 inches shoitcning, shoitly aftci leinoval of the cast 
hiftecn months aftci wards, the shoitcning found by measui ements on a lontgcnogram 
had been 1 educed to % inch (Sec Figs 7 and 8 ) 


SUMMARY 

It has been noted that compensatory lengthening will take place m the 
majoiity of cases of fractme of tlie femm in children The amount of 
lengthening \anes in each patient and is not dependent upon any form of 
tieatment It lias been om expeiience when ti eating fiactures of the femui 
ni cinidien that oveihead traction ofters the most comfortable and efficient 
method foi lestitiition to noimal function Burdick and Sins who have 
obsened compensaloi) lengthening favoi the use of Biyant’s fiame with 

615 



WARREN H COLE 


extension, but aie inclined to believe the ti action selves moie as a factoi 
of immobilization than as a method of cleu easing ovei tiding Nevertheless, 
man}' cases have been obseived m which the ovei riding was deci eased con- 
sidetably It is desiiable to get good alignment of fragments, and peihaps 
_ — --- moie impoitant than to ovei come all of the 
shoitening pio\ided some poition of the ends of 
the fiagments aie in contact It has also become 
appaient that opciatue i eduction of fractuie of 
the fetnui of childien is very laiel} indicated 
since defoimit} is so completely eradicated 
within two oi thiee ceais aftei fiacture, even 
though the fiactuic be tiansveise Opeiated 
cases ha\c gnen much less satisfactou end 
icsiilts because of bowing of the shaft aftei 
the Lane plates have been lemoced (See 
9 ) ^ only patient which was tieated 

with an intiainedullaiy ]ieg, letuined two 

months aftei waids with a lefiacture at the site 
of the pi e\ ions fiactuie Incidentally this was 
the onlv case of lefiactine that was known to 
ha\e occuiicd in this senes of cases fSee 
Fig 10 ) 

tONCl LSIOXS 

I Comjiensatoi} lengthening will take 

]jlacc m the majoiitv of cases of fiactuie of 
the feniui m childien 

2 The location of compensations mac be 

J found m the tibia as cvell as femiii 



Tic 10 —Piticnt suffered 1 trans o Raielv IS tllCI C indication foi opCiatlVC 

\cist fi teture midalc third on nc- ^ i 

count of CNtremc ovcniding uas treat- j ecluctlOH 
ed b> application of an intramedidlar> 
bone peg Above rontgenogram re- 
veals refracturc which occurred at site 


Abnoimal bocvintr of the shaft seives as 


of origin d fracture eight weeks after 
operative reduction and resulted from 
a minor fall Rontgenogram tw o i ears 
later rev ealed healing without deform- 
it> marked thickening of bone Slight 
shoitening still exists no limp present 


one of the gieatest factoi s of defoimity and 
of disability, and m this senes was seen only m 
o])eiated cases 
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ACTIVE MOTION IN THE TREATMENT OF FRACTURES 
By John Laavrence Yates, AID 

AND 

G W Stevens, M D 

or Milwaukee, AYis 

There are just and insistent economic demands foi i eductions in the 
durations in immediate and in extent of ultimate disabilities inevitable with 
customary treat- 
ments of fiactuies 
Remedies aie sug- 
gested by two 
axioms Restitution 
of function is the 
chief thei apeutic 
obligation Recoveiy 
of function is moie 
pi ompt and m o i e 
complete as inhibi- 
tions of function aic 
less complete and 
prolonged The i e- 
quiiements, theie- 
fore, aie to curtail 
the d e g 1 e e s and ' 
duiations of immobi- 
lisations Means to 
fulfil therapeutic le- 
quiiements and to 
meet economic d e- . 
m a n d s can be Eig 
developed by adapt- 
ing piactices to confoiin moie diiectly with natuial methods that foster the 
lesistance, defense, giowth and repair of bones 

Man has been tiying to lecord his obseivations and expeiiences foi some 
thiity centuiies, beset the while with difficulties and uncertainties Rarely has 
he lecoided only what he saw, infiequently he saw what he has recorded, and 
the few leliable lecoids have failed but occasionally eithei to be ignoied or 
misintei preted by otheis Hence it has ever been easier, and usually safer, 
for the less expeiienced to accept unquestioned the teachings of alleged consti- 
tuted authoiities This is particularly true of dogmas promulgated with the 

Read before the American Surgical Association Atay 6 1925 Radiographic and 
expcrmiciita! work from tlic Laboiatorj Department, Columbia Hospital 
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1 — June 12, 1924 Anteroposterior view showing fractures and 
faulty positions of fragments 
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supporting eMclence of statistics \\hich e\ci\one can nuclei stand and none 
ma} be]le^e Man s ciednlih on the one hand and his faculties foi organiza- 
tion on the other ha\e lesulted in the collection of real and potential authorities 
into units If they are successful, the units automatically acquire authority, 
develop infallibility, preach ev-cathedra dogmatism and attempt to monopolize 
every line of endeavor, including eftorts toward progress During the past 
thirty decades, schools, guilds, associations colleges, partnerships and clinics 
have been cieated A brief surcec of the histon of fiacture therapy and its 


i 




dec elopment under 
these influences will 
disclose reasons for 
widespread and 
giowung dissatisfac- 
tion 

In the first 
epoch, extending up 
to Simpson Pasteur 
and Lister, knowl- 
edge was lestricted 
to gross anatom) 


and mechanics 


Tig 2 — October lo 1924 Literal \iew showing results from active Opcrat 
motion after four months when bon\ union had become firm ■Absence of f p nn'PSthetlCS 

atrophy and of eicess callus formation improved positions of fragments 1 <- \v , aiKGoviiv. 

and preserv ed arch are noteworthy ^ clatlVCl) UnkuOW 11 

and notions of lepan chimeiital Suigeons attention was laigel) centied 
upon tiactuies Excellent closed methods were decised to reappose frag- 
ments mane of which aie useful to-da\ External means were found to 


maintain leapposition with immobili/ation It was noted that solidification 
resulted after periods that caned centh the bone affected the tepe of 
tiactuie and the age and condition of the patient The doctrines of the 
fiist peiiod cvere To obtain accurate closed reapposition of fragments, to 
maintain reapposition ccith external fixation, and to continue reapposition 
and fixation immobilized until bony reunion had occurred 

Tbe second peiiod ended cvith the standaidi/ation of radiotherapy and 
radioscopc It ccas dominated Iw the doctimes of inoibid anatomists 
Increasmglc fiequent open opeiations proended some conceptions of repair 
T he micioscope disclosed cell arrangements associated cvith normal groevth 
and the productions of bone after injuries but failed to interpret the practical 
significance of the sequence of healing processes Many methods and much 
paraphernalia ccere deensed to permit more accuiate reapposition of fragments 
and to fix them be artificial iinpactions or by internal supports All sorts 
and conditions of contncances cvere evolved to secure immobilization Some 
of them discredit the apparatus man has inc^ented and employed throughout 
the ages to produce those exquisite discomforts that hace obtained desiiable 
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testimony fiom the uncommunicative and led diveis sinneis to pi of ess lecovei- 

les fiom religious and political diseases 

The opening of bioadei and more feitile fields foi suigical mtei ventions 
diveited the attention of geneial surgeons fiom fiactuies Specialists 
appealed who contemplated skeletal defects exclusively and weie given ^the 
caie of fiactuies m the laigei and moie influential medical centies The 
patients, because of the enthusiastic caie of then hones by bone specialists, 
came to take lathei a 
secondai y position The 
mechanics of fiactuie 
tieatment weie developed 
so as to fulfil most leai 
01 fancied lequiiements 
foi reapposition, fixation 
and immobilization And 
still there was insufficient 
progiess The one oppoi- 
lumty to piovide bettei 
caie lay m a more accu- 
late undei standing of nat- 
uial healing piocesses 
The micioscopists came 
to the lescue Thev dis- 
coceied good little cells 
that lived in holes and 
made bone, and called 
them osteoblasts , also bad 
big cells that lived m bone 
a n cl made holes, and 
called the m osteoclasts 
Thee advised wisely that 
the activity of the osteo- 
blasts be encouiaged and 
those of the osteoclasis be 
discouiagecl, but failed to 
indicate the method to 
accomplish these ends These weie priceless additions to knowledge, but not 
gieall} to the advantage of unfoitunates with bones to mend They weie, 
howecei, moie seiviceable than loutimsm liased upon statistics, because two 
suggestions weie implied, to tieat individuals and not fiactures. and to 
tieat them in accoi dance with natuial lepaiative piocesses Nevertheless 
plnsiologic lequnements weie all but ignored klan deteimined the con- 
ditions against nhich Natine must laboi to effect lepaii 

The doctimes of the second period were To obtain accuiate leappositions 
of fiagments In closed o; open pioceclures, to maintain fixation by exteinal 
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Pig 2a — October lo 1924 Anteroposterior view showing re- 
sults from active motion after four months when bony union had 
become firm Absence of atrophj and of excess callus formation, 
improved positions of fragments are notew orthy 
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0? mleinal appliances, and to continue reapposition and fixation iininobilizeJ 
until bony leunion had ocean ed 

The thud peiiod opened inaus])Kioiisly fot progress in the treatment ol 
fiactures Medical authoiities had agreed since the heginnmg on just what 
tieatments were lequiied Man s ingenuity had piovided means to meet the 
requiiements Fiactures weie being treated in medical centres In specialists 
who were decotmg then Ines to amehoiation of skeletal defects, who thought 

of nothing else m fact 
Others less gifted, nho 
were also ti eating frac- 
tuies need onh' follow 
then pel feet piactises to 
a\oid the evil wa\s of the 
unoithodox which corrupt 
1 esults 

However o t h e i i ii- 
fiiiences became eff ectn e 
Competitions m peace and 
n ar de\ eloped apprecia- 
tion of calues of man and 
woman pow^ei With this 
a])preciation came a grow'- 
ing lecognition of hand- 
some is that handsome 
does and that pioinpt 
tiinctional ieco\eries w'cre 
moie to be desired than 
sei vitude to orthodox 
lontine Man’s position 
n the biologic scheme and 
his subsercance to biologic 
1 a w'^ s w^ e r e established 
Therewuth a belated medi- 
cal concept was evohed 
All biologic know ledge can 
be applied in obtaining a 
dealer undei standing of disease and no means to a bettei comprehension of 
disease will fail to aftoid moie effective theiapy Radiography show'ed that 
some unrecognized fiactuies w'ent on to remarkably good functional recoverv 
wdien treated onh wuth actne motion restricted by pain Radiography also 
proved that accurate reappositions and fiim fixations of fragments w^ere not 
only unessential to perfect recoceiies of function, but also that such reapposi- 
tions and fixations w^ere no assurance of satisfactory recoveries Experience 
taught the wusdom of neglecting fractuies m attempts to avoid fatalities m 
infirm patients The bone healing sometimes w’^as astonishingly good, indeed 



Cir 3 — Wigust 24 1922 Anteroposterior Men show ing 
position of fragment 
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the lesiilts could be bettei than had routine methods been emplo3^ed Occasion- 
ally a ])eison denied all assistance, because of isolation, would suffei fiom so 
seveie an injury as a compound fiactuie of the femui and would recovei 
Suivival demanded active motion, pain conti oiled it The healing could be 
equal, even superior to that obtained undei the caie of adept suigeons Thus 
came giadually the proofs of facts Reapposition of fiagments, then fixation 
and immobilization, are unessential to excellent lecoveiies undei ceitain con- 
ditions, but undei those conditions active motion is a constant factoi Willems 

and Dehez demon- 

stiated the benefi- j 
cent infiuence of 


active motion in 
])i eventing ankylosis 
and hastening le- 
coveiies fiom seveie 
acute aithiitis and 
peii-aiticulai fiac- 
tuies caused by wai 
injunes Rolliei 
pioved that active ' 
motion IS an essen- ^ 
tial element in pei- 
mittmg functional i 
lecovenes fiom 
b o n e and joint 
tubeiculosis 



Anothei senes ^ 

of obseivations have 

been made in the ^ i 

clinics and expeii- ^ . 

ments N.uu.e 

l.ccn comlua.ng for upwa.cl of llmty ;e.u. W.ld anmials and bud. 

sustain fiactuies, the suivivois, be they few oi manv (< 

excellent funrtinn Tlioar 1 1 often with 

a.n.na]s ,n capt.v.ty also 'buf!eld° 

inactne foi a time and then crinfi„niKr cMces animals lemain 

'•nesses placed upon the bioken bone' TheTelulte 

tic animals aie less foitunate TIip, i ^ usually good Domes- 

suffetntg il,at supposedly can eventultronh ,TnpZTd“^ 

aie subjected to the indignities of nlaste, rpJ , deformities or they 

.0 . entoc e The , esults a, e usu:f.f,:^ LT et: tS tl ’ 7 '"“''' 
of maintaining immobilization If allowed to Kp impossibilities 

annuals follow the p.ocedtnes of the untnolesfed ctTn" 
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Appareutl} lelaxation of muscles follows the spasm produced bj the painful 
nritations of mjuiy Tiaclion furnished by diaggmg, giavity and the pull of 
opposed muscles suffices to jnovidc .idequatc spontaneous leapposition Mod- 
erate activity lemfoiced with the waimth supplied lu licking piecents h\po- 
emia Continued activity hastens the toimation and sohchfications of callus 


The lesults from the natural methods of ti eating fiactuies are not all 
good, and when jiooi they aie usualh atiocious IMuch the same may be said 



of the outcome 
when fractures aie 
1 1 e a t e d by men 
Piesumabh theie 
aie combinations of 
aitificial and natural 
procedures that can 
be emplo^ ed so as to 
minimi/e the short- 
comings of both 
The b 1 1 1 1 1 a p t 
clinical and ex- 
perimental inves- 
tigations of Allison 
and Biooks^ ha^e 
fuinished the infoi- 
ination needed foi 
an undei standing of 
the piactical signifi- 
cance of a c 1 1 r e 
[motion and its lela- 
tionship to lesis- 
tance defense 


growth and lepaii of bones Ther proied that non-use, howevei it mav 
be caused leads to atrophr of bone which can be recognized radiogiaphi- 
callv within a feu dais alter immobilization, and is progressive Atrophic 
bone bends and bieaks under less stiess than normal bone according as it 
IS inoie pliable oi fi agile and as the lelativel}" excessive forces are applied 
giaduall} or abruptly Atrophic bone differs physiologically fiom noimal 
lione in retaided growth, m piemature epiphyseal ossification and m i educed 
]ioweis of resistance, defense and repaii Atrophy is produced by removal 
of normal stresses and strains of activitv and bv the hypoemia inevitable with 
inhibition of function Lesser degrees of atrophy aie corrected promptly b\ 
restoration of function which is actne motion Greater degrees of atrophy 
are corrected more gradually provided the stresses are not intolerable to the 
amount of bone present and are not applied abruptly enough to cause fracture 


Surg , Gynec and Obst , 1921, vol xxxni, p 250 , Arch Surg , 1922, vol v, p 499 
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or so constantly as to cause deloimities by exaggeiating the noimal curves of 
bones Extreme degrees of atiophy, osteopoiosis, prevent lestitution of 

normal bone arcliitectuie , , , i 

Two featuies can be noted radiogi aphically as bone atrophy develops anc 

disappeais The total amount of bone visible in the intensities of shadows 
varies with the extent and duiation of non-use and of i e-use Theie aie even 
0-1 eater fluctuations m the densei coitical poitions and moie paiticulaih 

in the lamellated . _ - - — — ■ — 

sti uctui es which 




noimally are moie ' 

accentuated along 

the lines of stiess ^ ^ 

Absence oi faint- % 

ness of these lines 

which show stiess- , v I 

healing capacities ' 

indicates incompe- ^ ^ 

tence to withstand ^ i 

n o 1 m a 1 function , 1 

Conveisely. the le- ^ 

appeal ance of these > 

lines in the ladio- 2 ^ 

g 1 a m s 1 s c o m- | J 

mensuiate with le- | 8 £{ - 

aETIr . k. 

tinning competence " — 

TTrrt iiiatinnc! nf ^ — Pebruarv 13 1924 Shows application of plaster cast so th V 

I 01 maiiuns OI patient could have unrestricted movement of knee joint, also shows posi- 

callus ai e compai a- fragments at this time and absence of atrophi one month later 

hie to healing piocesses noted in the repaii of soft tissues Callus, like 
gianulation tissue, is developed to bridge gaps and to piovide fixation, and the 
total pioduction exceeds actual demands Both are i espouses commensuiate 
with the intensity and duration of initations When bone healing is of a 
jMimaiy type the callus may lie well nigh undemonsti able ladiogi aphically 
As bone lepaii depaits fiom the piimaiy type because of malappositions. 
lepeated hemoiihages, infections and the presence of foieign bodies, includ- 
ing sequestia, the callus pioductions increase in amount and become progies- 
sively less physiologic and coi i espondingly moi e pathologic Thus thei e ai ise 
foimations of callus that simulate exubeiant giowths of gianulation tissue and 
those moie compai able to keloids The foimei is more and the latter is less 
amenable to the influences leading to involution of callus 

Callus is conijiaiable to ati opine lione in that theie is less than noima! 
amount of bone within its peiiphery Stresses imposed upon callus pioduce, 
ns m aliophic bone, the development along appiopiiate lines of intensified or 
moie compact structuies As actuities aie induced and continued these more 
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compact structuies increase and bear the larger proportion of burdens The 
remaining callus, less and less exercised, undeigoes the atrophy of non-use 
It IS, theiefoie, clear why piolonged and excessive nutations increase the 
amounts of callus foimed, and why excess callus, being lathei pathologic 
tharv physiologic responds less leadily to the influences leading to in\olution 
Moie important still fiom a piactical standpoint is the knuivledge that the 
earliest development of accentuated structure, attainable solely by active 
motion, limits to an niediicible minimum the total amount of callus formed 

On the other hand, imma- 
tuie callus, like atrophic 
bone, bleaks and bends 
undei less stress than 
normal bone Resump- 
tion of activities has to be 
tempei ed with reason 
Callus IS competent onh 
when those portions of 
Its architecture aie suffi- 
ciently developed to bear 
full bill dens, and in con- 
secjuence the bin dens im- 
posed must be lestncted 
to the limitations in com- 
petence The amount and 
distiibution of callus may 
fail to indicate compe- 
tence The piesence of 
increased clensit) demon- 
stiable radiogiaphicalh 
in stiuctures along lines of stress is more trustwoithy evidence of the degiee 
of maturity of the callus and its capacit} to withstand stiess 

Joints add a seiious complication to fiactuies Some fractures are ahvais 
associated with hemarthiosis , most fractures may be associated with hemai- 
throsis,' and all fractures can be associated with traumatic aithiitis Acute 
tiaumatic artlnitis, if immobilized, produces intra-ai ticulai fibrinous adhesions 
(Dehez) which piecede fibiotis adhesions Fibious adhesions aie piecuisois 
of bony ankylosis (Hoffa) The one ceitain means to preient organized 
mtra-ai ticular adhesions is suitable active motion (Willems) Immobiliza- 
tion of extremities produces atrophies and rigidities of noimal joints which 
are corrected by resumption of motion, most ceitainly bv active motion All 
evidence thus far presented is but a confiimation of a homely philosophy — 
uninterrupted functions nevei cease 

The most troublesome and important complication of fiactures, and 
the one too frequently given the least consideration, is the patient 
Immobilization of an extremity causes ati opines and rigidities not restiicted 





Fig 7 — Maj 26 1925 Repair eighteen months i^^tcr mjur> 
provides perfect function despite anatomic abnormalities and at> pi 
cal lines of stress No excess callus was present at an> time 
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to bones and joints Similaily, the immobilization of an individual causes the 
ati opines and iigidities not limited to skeletal stiuctuies As alieady noted, 
a neglected fiactuie 
can heal with an 
excellent recoveiy 
of function if all 
attention is centied 
upon keeping the 
patient alive Pei- 
fect leapposition 
and fixation of fiag- 
ments and the most 
compiehensive sys- 
tem that guarantees 
complete immobili- 
zation, obtained and 
maintained with 
ceaseless attention 
of the highest ordei , 
are somewhat futile 
if the patient peiish 
01 become demented Wherefoie, theie is wisdom m so legnlatmg tieatment 
that each individual be kept at the uppei most level of physiologic competence 

which assnies the 
highest geneial and 
local poweis of le- 
sistance, defense, 
giowth and lepaii as 
well as the laigesl 
oppoi tunities foi 
compensations a n d 
adaptations Moi e- 
over, this scheme can 
still be advocated if, 
after healing is com- 
plete, functional le- 
coveiy surpasses the 
cosmetic lesult 

Su M M A R Y 

Considei ation of the 

Fir 9 — M^rch 3 1924 Shois s state of healing after fi\ c eeks Atrophy lllOrC esSClltial local 
IS not demonstrable, no callus is to be seen, lines of stress are reforming 

and general actions 

and ' ‘ ... - - 


-Janiiarj 27, 1924 Impacted fracture of neck of left femur 
Fractine line indicated by irrous 



; seen, lines of stress are reforming 

leactions associated with fiactuies and then treatments by natuial 
and suigical methods indicates the natuie of pioceduies compatible with 
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theiapeutic lequnements which will moie neail)' satisfy economic demands 
These aie to piotect each function against acoidable inhibitions and to secure 

undelayed i ehabihta- 
tion of eceiv func- 
tion The m e a n s 
aie to limit anatomic 
changes and to favoi 
the reparative proc- 
esses leading to 
\ ^ lestorations of the 

‘ 1 emote and local tis- 

* » 

, sues moie impoitant 

‘ to the patient Noi- 

mal sti uctui e assui es 
^ noi mal function 



Fi( 10 — 5 1924 Complete restontion of upiBht-bc'iring lines 
in held and neck of femur across line of fracture ind in ilnim across the 
joint No recoRnizablc callus 


'1 he most important 
functions piovide in- 
dniduals with living 
competence Dancers 
and ])icinists foi e\- 
amjDle w o u 1 d be 
moie hkeh to diffei 


111 then evaluations of mtegiities of hands and feet than of biains and heaits 
The following theiapeutic details aie noteworthv 


1 Tieat the pa- 
tient suffeiing fiom 
a fiactuie and not 
the fiacture compli- 
cated hv a patient 

2 Adopt such 
pi oceclui es as will 
mteifeie the least 
with g e n e 1 a 1 and 
local activities and 
which will peimit 
the eaihest lesump- 
tion of umestiicted 
activities 

3 Reapposition 
of fiagments 

(a) Attempt to 



secure with the least 
tiaumatism the reap- 


F '9 II — December i 1924 Trictures mdicnted b> arro%vs Frairments 
could be seen with fluoroscope to move slightly with weight-bearing 


position essential to functional lecoveiy 
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{b) If impaction is piesent and position of hagmenls is compatible with 
lecoveiy of function, do not meddle 

(r) If spontaneous leapposition has occuiied and the fiagments aie in 
satisfactoiy position, 
do not meddle 

{d) If leapposi- 
tion IS useless oi 
impossible, do not 
meddle 

(c) If fiacture 
IS incomplete and 
alignment piotects 
against subsecjuent 
defoimity, do not 
meddle 

(/) Manipula- 
tions to olitam leap- 
])osition aie least 

haimful when con- ^ 

ducted undei visual 



contiol fuimshed li) 
fluoi oscopy 

Uj) Fan appo- 
sition obtained im- 

< ^ , Fig 12 — February s. 1925 Extent of repair attained after nine uceks 

mediately liy closed of active motion Fragments are better apposed , atrophj was obviated, 

and excess callus formation was avoided 

manipulations 01 

piesently by ti action is usually piefeiable to moie exact open leapposition 
(/i) If open methods must be emplo)ed the earliei the bettei, othei 



Fig 13— October 20, 1924 Fracture of right claxicle had occurrcc 
w Uh Icm e" mofion alone >«ustrates healing obtained w hen treatec 


conditions duly 
consideied 

4 Fixation of 
fiagments 

(a) The less fix- 
ation and s u p p o 1 t 
employed e y o n d 
the requirements for 
safety, the more per- 
fect the lepair 

( b) M any i m- 
pacted fragments and 
some well-apposed 
non-impacted frag- 


^ , ments requiie no fix- 

atioiij and, exceptional!) j nia) rec|viir€ no support 

(c) Fiagments that can be neithei reapposed noi fixed need only tem- 
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poiary suppoit to leslrict pain and to avoid fuitliei injuiy while aetive 
motion lb being instituted 

(d) Fiaginents that can be leapposed but not fixed liy external means 
may lequiie internal fixation 

(c) Internal fixation causing the least nutation is piefeiable, artificial 
impaction, iso-bone grafts oi foieign bodies aie available means 

(/) Absorbable foreign bodies aie not iiiAanably preferable lo the 

_ ^ less irritating non- 
absoibable foreign 
Iiodies 01 to those 
jihysicalh more de- 
pendable 

(g) Usualh the 
moie dangerous for- 
eign bodies should be 
lemoved soon aftei 
the\ cease to be 
elTectne m piovidmg 
fixation 

(//) Nails pegs 
and SCI ews loosen 
as contiguous bone 
ati ophies w h i c h 
occuis soonei if mo- 
tion IS pi evented and 
the entiic bone be- 
comes atiophic 

Immobilization 
(a) When safety 
pel mits, immobiliza- 
1 1 o n should be 

Fig 14 Janu'io ii 1924 Impacted fracture of neck of right humerus a_V0ldcd 

(b) Unavoidable immolnlization should be interrupted at eaily intervals 
partly by passive and partly by increasing active motions 

(r) Plaster casts are undesiiable unless they permit of earlier active 
motion than other appaiatus since they exclude the beneficence of sunlight 

(d) Calipers, splints and frames can often be employed with less dis- 
comfort and so as to allow eailier actne motion, particularly of joints 

6 Collateral measures Diet, massage, manipulations, heat, light, placing 
patients in the open air, blood transfusions, physiotherap) — indeed, every- 
thing that will hasten repaii and satisfy exactions of patients and friends 
IS desirable 

Clinical Observations — Notes and comments on a small series ot 
patients tieated for Aaiious fractures will illustrate possible achievements 
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when the methods employed coopciate with naliiial jMocesscs of ie])an Mis- 
takes have been made Dangeis will he mentioned 

I — Laborer, aged forty-seven years Crushing of foot, June I2, 1924 Frac- 
tures of second, third, fourth and fifth metatarsal and fragmentation and crushing of 
second and third cuneiform bones (Fig i) Slight laceration of soft parts Foot 
much swollen, densely oedematous Hot wet dressings applied and extremity kept elevated 
for a few daj's Then a snug flannel bandage employed and active motion begun, walking 
with aid of crutches Patient s cooperation limited but capacity tor moonshine unlimited 
Materially improved though progress dela3^ed by failure to walk properly Condition 
four months later, Oc- 
tober 10, 1924, shown 
111 Fig 2 and Fig 2a 
Has been working foi 
five months as usual 
Some defoimitv pres- 
ent Disabihtv slight 
not interfei mg with 
active motion Dis- 
charged by companv, 

January 29, 1925, be- 
cause of drunkenness 
Disability rated at zero 

Comminl — Reap- 
position and fixation of 
these fragments was 
impossible Active mo- 
t'on was employed early 
to secure the least unde- 
siiable reapposition of 
fragments and to assure 
fixation and healing 111 
those positions Ab- 
sence of atrophy m Fig 

2 and Fig 2 a is note- Fic is —October 17, J024 4 

worthv as fixation of active motion escfllent ^^o 

feet in casts, if immobilization is protracted lenrk to 1 

otlcn iKing „„stakcn for mfiam.nator, l,o„c <lcs!r„ct,o,.s Tirr' 
dispute in settlement of claims for permanent disihiln ^ common point of 

lipr inclmlins many fracliirts of the os cilcis he if “'"f y"'"'* Fracluics of tins 
lm.ee, I, often pe„n.,„e,„, ,l„nl.,l,„ ,,4.“ .eS ''"'■■■"''f'’"''' '••".I Ie.«I to pni- 

w.ll l.y w.,lk .,at„,.,liv ,e, ,v„|,o„i ,( “y ttho 

achieve the more complete ami unticlaycti rccovnic, „( '' 

iiding IS an excellent means for geftnnr sini ihlo ‘’"ction Occasionally biciclc 

acne motion the.apy are that the palm.., s ^ ifr'"? ''."'S'- "f 

>0 the tasks, or Ins confidence will he destroicd |4 VI mictinal 

haihire to regain function under lliesc condition, , n i '“^al counsel 

advised and not ,he lack of cooperaV? T ° *“ •'«= •'-aalmeiit 

fayed for iiidiistrial compensation uidess the Slatfr ““ 

causes The Wiscon,,,, Commission has bet Sf to fT’”',”" »' "’c real 

II -Nurse aged thirty -three „jrs Felf f t “"‘■'“'’crsies 
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Comment — Tins p itient w is advised b\ other surgeons not to accept tre itmenl that 
assured non-union and permanent disabilitv Such ittitudes are the rule and indicate 
the risks of departing fioin convention Thev illusti ite iiicelv the tjpe ot testimonv 
certain to be piesented il i diss itisfied patient seeks legal redress Protection can be 
secured in advance b} making the patient or those responsible choose between natural and 
orthodox procedures after tacts have been presented It patients ire mcap ible of obedi- 
ence It IS wise to refrain from attempting the impossible 

III — Secretarj, aged fortv -three vears Struck and dragged nearlv a block 

bv an automobile, 
Jamiarv 17 1924 

sustaining commi- 
nuted fractures ol 
upper right tibia 
and fibula hemar 
throsis o t knee 
c e r e b r al concus- 
sion shock and 
tiaumatic pleiiritis 
Figure s shows po- 
sit 10ns of frag- 
ments after traction 
secured with cali- 
pers I p p 1 1 c d to 
malleoli Hot dress- 
ing to knee which 
was not aspiritcd 
Earlv passive 
motion to knee 
Plaster c<ist apphed 
to leg as soon as 
fragments had be- 
come p irtlv fixed 
Februarv 13 1924 

(Fig 6) Active 
motion with slight 
wcight-be iring bc- 
gu 1 and gradualh 

increased Recoverj complete 111 five months Walks to and from office sixtv blocks each 
dav Her left leg is more easilv fatigued No real disabilitv Figure 7 !Mav 26 J9-5 
shows nature of healing eighteen months alter mjurv that has permitted complete recoverv 
ot function along atvpical lines ol stress Finiclionless bone has disappeared tbioiigh 
itrophv of non-use leaving a rounded outline At no time was there formation ot 
excess callus 

Comment — This woman had courage faith and persistence Pier healing shows that 
failure to obtain accurate reappositions ot fragments was of little moment Increased 
densities show the abnormalities in lines of w eight-bearing stresses Atroph3 of non-use 
has reduced certain projections Active motion prevented excess callus formation and 
rigiditv of her knee-joint Her total distress was great but less m degree and m duration 
than had immobilization been prolonged The progress she made was satisfactorv but 
would have been more rapid had not timiditv resulted from the accident Shvness ot 
motor vehicles persists as the onlv remaining complication 

IV — Business man, aged fortv-eight vears Fell Tanuarv 26 1924 sustaining 

an impacted lateral iracture ot neck of lett temur (Fig 8) Was able to wnlk imme- 
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Tig 16 


-Apr! 20 1925 Anteropo'tcnor and lateral V iev\s of forearm showing 
position 01 iragments a ter ov er-cor-ection 



ACTIVE MOTION IN IREAIMENT OF FRACTURES 

diatcly Diagiiohis establishccl by inspection and ladiogram No manipulation Was 
less eomfoi table if leg was supported with sand bags when prone No traction employed 
Active motion not interrupted Patient had to be restrained from overactivity so that 
callus could mature without danger of giving away gradually or suddenly Back at 
his desk in ten days Used two ciutchcs on the street, one crutch and then only a cane 
when indoors State of healing in five weeks shown m Fig 9, March 3, 1924 Intensifi- 
cations along new line of weight-bearing stresses can be seen to have ciossed hues of 
fiacturc and even across hip-]oint No atrophy is piesent Absence of callus is striking 
111 this radiogiam There iievei was any joint stiffness attributable to hemarthrosis 

Started on an aiduous 

business trip March 5, 

1924, of three weeks’ dura- 
tion Returned home be- 
foie oitliodov methods * . 

would ha 1C pei nutted , : > 

weiglit-iiiai ing Condition 
iiineti -eight days after in- 
jury showed in Fig 10, 

May 5, 1924, wheiein the 
strcss-licai ing lines in 
fcniui and ilium aie clear 
At present he is able to 
walk \>'ith but shglitly m- 
ci cased fatigue, to climb 
stalls without 1 csti ictions, 
and to mil without evi- 
deiiee of hand’cap His 
limp and eve sion of foot 
arc barely perceptible 
Cotiiincn! — Defoimi- 
ties caused by impacted 
fractuies of nccKs of 
femuis aie so seldom 
icmediable by external 
foice that it is question- 
able if such pioceduics 
should be attempted, pai- 
ticulaily m oldci patients 
All sohdlv impacted and 
most pai tially impacted 
ftacUues can he tieated 

fiom the bcgmnmg w’lth ' " " - 

actiic motion adapted to ^ 7 — May 9 1025 Shows progress of he-ilmg and of callus formi- 
mect mdlMdnal require- n'ncteen days, also fracture of other ridms 













none 


ments Some lequiie suppoit, paitieulaily at night, others aie bettei off with 

Too much weight-bcaimg is dangerous because impaction can give way suddenh 
when psendo-ai tin OSes are likcb to develop, 01 gradually with resulting defoimity and 
much mci cased disability Impacted fractuies aie so much less painful than the 
nmmpacted and the results altamablc when impacted fiactuies aic treated with active 
motion aic so supciioi that two plans for treating unimpactcd fiactures suggest them- 
se \es cither to maintain reapposition with some means that will pcimit motion, hasten 
icpan and allow actnc motion to be resumed carlici than has been possible heretofore 

01 to Cl cate impaction and begin actne motion forthwith Traction mveision and abduction 
ean lie nioMclcd with woirrhic niiiirn ^ ,.,,1 „ i . 


; * lortnwiin X raction mvei sion and abdiic 

piOMdcd with weights pulleys and a frame so that reapposition and support 
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be given and yet allow a considerable range of activities to the bedridden Snnilai 
traction, rotation and abduction can be transferred to splints and allow walking on 
Clutches with some active motion though not weight-bearing Repeated radiotherapy and 
radioscopy will determine whether reappositions and fixations are compatible with good 
functional recoverj Or under spinal anaisthesia to provide relaxation without deep 
narcosis, the fragments can be reapposed with the aid of fluoroscopy and then fixed b} 
driving a heavv spike through great trochanter, neck and into the head Most of the 
pain IS relieved, active motions can begin at once and, by preventing excessive bone 

atrophy, permit natu- 
ral fixation to de\elop 
effectiveh before the 
spike becomes loose 
and should be with- 
drawn Our experi- 
ence IS as ^et too 
limited to allow' posi- 
tn e statements Appa- 
renth both plans are 
feasible and practica- 
ble enough to be 
worthy of attention 
to develop their usi,- 
fuhiess 

V — Grciiidniolher 
aged i,ixl\-foui leiis 
Injured December i, 
1924 111 an automo- 

bile collision fiactur- 
ing horizontal and de- 
scending rami, leit 
pubic bone (Fig 
II ) Hei family W'as 
told the nature of h(,r 
lesions She was per- 
suaded that minor lacerations healed best w'hcn treated w'lth contempt A snug adhesive 
plaster corset was applied She kept about her housework and w'ent up md dow'ii stiiis 
with little assistance Hci recovery was quite complete in tliice w'ceks. Fig 12, Feb 
ruaty 5, 1925, shows the bone healing obtained Now aware of the more serious niture 
of her injui\, this maiden is quite proud of her ichie\ement and courage Had she 
know'll of the fracture at first she might well have been too timid to keep moving 

Coiiimciit — Bilateral fractures of the pelvis and those complicated by visceral lesions 
(c g , perforations of the bladder) require suitable periods of inactivity but far less than 
IS supposed to be necessary Patients wath such fractures need support but should be 
encouraged to keep moving their legs and to shift their positions as early and as often 
as pain permits Getting into w'heel chairs and trying each day to indulge in more self- 
help provides profitable diversions that hasten recoveries 

Fractures of ribs, sterna vertebrae, scapulai and jaw's can be treated with active 
motion and excellent lesults obtained Lack of satisfactory ladiographic evidence of the 
positions of fragments before and after healing that w'ould illustiate icpair pi events 
presentation of siiecific examples 

VI — Phy'sician, aged sevent\-two aeais Fell fiom a tree w'hen ten vcais of 
age and fractured right clavicle He had been coveting his neighbor’s fruit and omitted 
mention of his mishap Maternal w'atchfuliicss detected reduced exuberance The family 
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Fig iS — Formation of callus limited Earlj restitution of stress-beannp 
structures Prompt and complete recovery of function 
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physician recognized the cause He did not meddle The present condition, Fig 13, 
October 29, 1924, is evidence of his wisdom 

Comment — Most fractures of the clavicle treated by motions designed to produce 
reapposition or only by neglect will heal perfectly Some overlapping and deformity 
therefrom and from callus may result Interference with function is unknown Delrez 
proved in his treatment of soldiers with fractured clavicles that active motion resulted 
in the least duration and extent of disabilities Girls and athletes are the exceptions that 
require intervention if 
overlapping of fragments 
threatens Application o) 
the crucifix splint is said 
to be comforting, the 
name is not 

VII — Grandmother, 
aged eight} -one years A 
fall down stairs, January 
II, 1024, caused an im- 
pacted fractuie of the 
neck of her right hu- 
merus (Fig 14) She 
WMS bullied into tiying to 
take cart of herself from 
the first She escaped 1 
permanently stiff and 
painful shoulder and re- 
gained a competent arm 
in a few months Tiguie 
15. October 17, 1924, 

shows the improvements 
obtainable through activi- 
ties by older people 

Comment — Injuries 
near the shoulder-jomt, 
cithei in huineius or sca- 
pula aie prone to termi- 
nate in obstinate stiffness 
and pcisistent pain if 
immobih/ation is per- 
mitted The earlier 
activities are resumed 
aftei injury, the more 
conscientiously they are 
.11 c recoveries 

VIII —Boy, aged hventy months Fell April 18 102- anhia 

of both ladius and ulna, which evas not recognized unhrA^l'' 

Defoimity nas ovcrcorrected and a splint applied to the e t ^ 
that permitted constant use winch w-as encouraged Fell forearm 

other radius (Fig ly), ,,inch received no trLmeft 9, 1925, breaking the 

i'om pain inhibitions Results shoued on ^'^^tiiction of motion 

ination, carh restitution of intensities alomr cir i’ Limited callus for- 

unnpietc rehabilitations of functions which were' nete^^'f Imes, absence of atrophy and 
weic not harmful ^ mteirupted show that the methods 

Comm, a/ —This }oungstcrs expentnee illustrate 
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continued and increased, the 


moie prompt and complete 


" tJic necessity of supplemcntiiu 
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natural methods to obtain the structural rccoveiies needed for normal function and the 
wisdom of interfering as little as possible with those methods 

IX — Housewife, aged twenty-two jears Fell January 17, 1925, and achieved 
a Colles’ fracture (Fig 19) Well apposed fragments were probably impacted Used a 
sling to support the forearm Hand dependent, enforcing flexion and adduction of wrist 
Knitted a great deal Prompt recovery wnthout deformity or disability A skiagram, 
February 2, 1925, show’ed the bonc-hcaling to be reliably strong Radiogram, Fig 20, 
taken May 25, 1925, proves that the slight degree of early atrophy had disappeared and 

shows the final repair 
Function perfect 

Comment — Colics’ 
fiactures are treacher- 
ous w'hen treated w'lth 
actnc motion un'ess an 
extreme overcorrected 
position is maintained 
betw'cen exercise 
periods Muscle pull is 
likely to produce abduc- 
tion Deformity can 
deeelop c\en after the 
callus appeals to be 
more than adeejuate to 
assure fixation Our 
two most serious blun- 
ders have been in 
treating these lesions 
b e t a u s e the dangers 
were underestimated Too much confidence w'as placed in the amount of callus and too 
little attention paid to the lack of accentuation of bone structure along the lines of stress 

Conclusions — Reasons lia\e been gnen to show why hone repair occin® 
more piomptly and advantageously, if actn^e motions are employed Evidence 
has been piesented to prove that coopeiation with the natural reparatne 
processes leads to earlier healing and more complete functional recoveries than 
aie olitainahle by the orthodox procedures wherein immobili/ation is enforced 
Piogiess made m treatment is commensuiate not only with reductions in 
mortality rates, but also with restrictions in duiations of immediate and in 
extent of ultimate disabilities Advances aie noticeable lyhen therapeutic 
procedures coopeiate with natural processes which include resistance, defense, 
growth and repair 

Treatment of fractures, so as to cooperate with Nature’s methods of heal- 
ing IS the one way to obtain better results 

Active motion is a constant factor in lecoveiy' and no lecovery is complete 
until unrestricted active motion is possible 

The earlier active motion is instituted the moie prompt and complete are 
recoveries, provided a development of def 01 unties is prevented during the 
healing process 

Methods of treating fiactures should be designed to mteifere the least 
with general activities and to permit the earliest resumption of active motion 
by the structuies involved m the injury 
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Fig 20 — Miy 25 1925 Healing obtained in four months with actn e 
motion Despite disappear inco of normal curve of radius funetional re- 
covery was perfect 



TRAUMATIC LUXATION OF THE HEAD OF THE FIBULA=" 
By Henry H M Lyle, M D 
OF New \ork, N Y 


Isolated dislocations of the supeiior tilno-fibular joint are often observed 
as the result of disturbances in growth, after acute osteomyelitis and in 
complicated fractuies of the uppei end of the tibia and fibula Occasionally 
It occurs as a complication in amputation stumps Simple traumatic dislo- 
cations of the head of the fibula are, on the other hand, extremely rare We 
have collected forty-one cases, j thirty-nme from the literature and two from 
our practice We do not believe that these figures represent the true frequency 
as many cases are undoubtedly unrecognized and others being of minor import 
are not reported 

The dislocation occurs most frequently m young adult males The young- 
est recorded case is an infant of eighteen months, the oldest a man of fifty- 
two The displacement may be forward, backward or upward It is caused 
by muscular action or direct violence 

Fonvaid Dislocation — As the head of the fibula is situated behind the most 
external part of the tibia a dislocation forward must also be outward We 
have collected twenty cases of forwaid displacement The number includes 
Vaccari’s unique case of double dislocation While the majority aie caused 
by a fall with the leg bent undei the body, a few result from muscular action 
without a fall Stimson believes that the forcible depression and inversion of 
the front of the foot may be a factor in the production and cites Savourmn’s 
and two of his own cases m evidence Hirschberg’s and Emmert’s cases 
come undei this head Klose’s patient, in attempting to spring up from a 
kneeling position, displaced the head of the fibula forward, the dislocation 
probably resulted from an overcontraction of the extensor muscles aiismg 
fiom the side of the filiula, the head being drawn forward by their forcible 
contraction This is the reverse of the postenor dislocations, here the dis- 
placement IS brought about by the violent contraction of the biceps Tillaux 
does not believe in the theory of musculai contraction He concludes from 
experiments on the cadaver that when the tibio-fibulai ligaments, as well as 
the malleolus, lemam intact, the result is either a fracture of the fibula or a 
luxation of its uppei end He cites a transverse fracture of the tibia above 
the tibio-fibular ligament which was accompanied by a simultaneous luxation 
of the head of the fibula Spiral torsion fiactures of the tibia aie quite 
frequent!) accompanied by a higher complimentary fracture of the fibula 
If the fibula remains intact and the force continues, we believe that in a few 
cases the head of the fibula is dislocated oi the joint capsule se\erely strained 


* Read l)efore the American Surgical Association, May 6, 1Q25 
Tlhis figure does not include Cooper’s and Shaw’s traumatic cases, 
congenital Brjants pathological or Lelc’s amputation stump cases 
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Lately it has been oui piactice to make a taieful examination ol this joint in 
all fractuies of the tilna and we have been surprised bj the numlier of cases 
in which this joint has evidently been damaged 

Baclzvmd Dislocation — We ha\e collected twehe cases of this displace- 
ment A few cases aie caused by the forcible contracture of the biceps others 
by direct external violence, while the majoiitj follow a fall In these cases 
the following mechanism probably occurs the leg is twisted, the superior tibio- 
fibular ligaments ruptuie and the loosened head of the fibula is drawn back- 
ward by the biceps In the jiosterioi dislocations the leg is held in a 
flexed position 

I'pioaid 01 Total Dislocation — This displacement is caused In an upward 
thiust of the fibula and is associated nith trauma to the ankle Fiom a prac- 
tical standpoint it is a dislocation upnaid of the whole bone Four cases aic 
leported Boxer’s Stoll’s Soi bet’s and Stiomexei s Boxers case xxas 
associated xvith an outxx^ard dislocation of the ankle m xxhich the fibula instead 
of breaking, xx'as forced bodil} upward Stoll’s patient, a cncus iider, leaped 
from his horse and alighted on his toes Stimson behexes that Sorbet's case 
IS too incomplete to be included In Stiomexer’s case the force acting from 
beloxv on the outer edge of the foot forced the fibula upxxaid 

Double Dislocations — There are fixe cases four of these are upxxaid 
displacements and the fifth is Vaccaii’s case in xxhich the head of the fibula 
xvas displaced forxx'ard and the malleolus backxxard The jiatient, a man 
aged fift}-txx'o, xxhile intoxicated fell xxith his leg flexed under his thigh the 
foot being in forced flexion and abduction 

Symptoms — The acute cases complain of sexeie jiain and tenderness oxer 
the joint the chronic cases experience a feeling of weakness Although the 
patient may not be able to xvalk on account of the pain actixe moxements at 
the knee are possible A sharp pain high up on the fibula produced bx 
ex ei ting the foot is considered bx Cotton to be a pathognomonic sign In 
the double dislocations there is in addition pain, tenderness and sxx’’elling of 
the ankle IMotor and sensorx sxmptoms refeired to the external popliteal 
nerx^e are piesent m a fexv cases and x'arx from slight sensorx disturbances 
to paralysis and permanent drop-foot In the anterior displacements the leg 
IS extended and the foot adducted, in the jiosteiior the leg is held m a semi- 
flexed position The tenseness and direction of the bicejDs tendon xxiries xx ith 
the dislocation In the anterior dislocations the biceps stands out as a tense 
curved cord xvith concaxnty forxvard , in the posterior it is tense and vei tical , 
in the upxvard displacement the tendon is relaxed 

The head of the fibula can be seen and felt to be displaced The displace- 
ment IS readily verified by comparing the measurements of the injured knee 
xvith those of the normal For this purpose the distance fiom the tuberositx 
of the tibia to the stjloid process of the fibula makes a conx^enient compaiison 
Abnormal mobility at the superior tibio-fibular joint is piesent in 20 pei 
cent of the cases , slight mobility in 60 per cent and is absent in 20 pel cent 
If the leg IS extended it may hax^e to be flexed before the mobility can be 
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deiecled Bennet, of Dublin, has pointed out that occasionally the uppei end 
of the fibula does not leadi the facet on the tibia This anatomical fact is 

to be kept in mind 

Tieatmcnt — In the majority of the cases i eduction is leachly accomplished 
by dnect pressuie, the knee being flexed to neutialize the pull of the biceps 
Spontaneous reduction occuiied in three cases, in eleven cases replacement 
took place during the ansesthetic stiuggles Forcible ti action and manipula- 
tion of the foot is lequned for some of the double dislocations In Boyei s case 
1 eduction of the outwaid dislocation of the foot automatically i educed the 
dislouition of the head of the fibula Fixation is accomplished by suitable 
letenlne diessing left in place foi fom to seven weeks The letentive diessings 
vaiy fiom Coopei’s encii cling stiap and buckle to the incasement of the leg 
and knee in plaster-of-Pans Although i eduction as a rule is easy, a few 
cases may requiie operatue mteifeience either to accomplish the i eduction oi 
to maintain it This lattei class includes the recuiient cases, old uniecognized 
displacements giving rise to disability and the acute cases m which the 
anatomical oi pathological conditions preclude a fixation by conseivatne 
means Theie are four lecorded cases of opeiation, Stimson’s, Cotton’s and 
L\Ie's All four gave perfect end results In Stimson’s case i eduction could 
not be accomplished until an arthiotomy had been pei formed In Cotton’s 
first case an eiiosion of the joint with tempoiaiy spiking was employed, in the 
second an eiiosioii with fixation by a fascia lata sutuie In the author’s case 
a simple aithiodesis was perfoimed It is mteiesting to note that the cases 
leqiurmg opeiative fixation weie all posterior dislocations The flat joint 
suiface, combined with the stiong posterior pull of the biceps, aie undoubtedly 
faclois in keeping up this dislocation 

Prognosis — Conservative treatment gives excellent anatomical and func- 
lioiidl lesults, occasionally a weakness develops when the biceps is hi ought into 
stiong action An accompanying lecunent local synovitis oi an associated 
synovitis of the knee may give rise to consideiable weakness and fatigue in 
walking In two cases the lesion was complicated by paialytic drop-foot In 
Oldbiights and B Coopei’s cases of neglected backward displacement, the 
dislocation was leadily i educed, but could not be maintained Although 
only a slight w'cakness developed in Ericksen s case, a pei manent backward 
displacement, the patient was unable to jump 

The complications arising m the backivaid displacement, i e , the difficulty 
of letention after reduction, and the paralysis resulting from damage to the 
external popliteal neive, show^ the posterior dislocation to be a more serious 
lesion than the anterioi 

Conclusions i Simple tiaumatic dislocations of the superior tibio- 
fibular joints are rare 

2 The fonvaid dislocation is the most fiequent, the posteiior the most 
sei lous 

3 Reduction and immobilization are readily accomplished 

4 A few' cases require operative interference 
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CASE RCPOKTS 

Casl I — Po^tcno! dislocation of the siifeitoi libio-fihiilai joint of cightan months 
standing Aithiodcsis — cun The patient a healthy male, aged t\\ent\-t\vo, was 
referred to Doctor Lyle’s service at St Luke’s Hospital by Dr A H Dugdale, the 
diagnosis being posterior dislocation of the head of the fibula Eighteen months pre- 
vioush his left knee was caught between a moving planing bench and a heavj barrel 
He experienced considerable pain on the outside of the knee and although he could mo\e 
his knee, the pain prevented him from walking He was conscious of a mo\able bone on 
the outer side of his knee The condition was diagnosed as a posterior dislocation of the 
head of the fibula and confirmed b\ X-ray examination The dislocation was reduced 
and the leg immobilized m plaster Each time the plaster w is remo\ed the dislocation 
recurred On Jiilj 9, 1924 he entered the hospital for an arthrodesis His chief 
complaint being pain and weakness of the knee Examination shows a Epical posterior 
dislocation of the head of the fibula, there is a moderate lange of mobihtv wdiich is 
accompanied by pain A mild degree of sjaiovitis is present X-ra\ examination shows 
a moderate degiet of separation of the upper ends of the tibia and fibula Operation 
July II, 1924 Arthrodesis of the upper left tibio-fibular articulation 

Pathological Pindings — The ligaments binding the head of the fibula to the tibia 
w^ere ruptured allowing a free motion of the fibula on the tibia Operate e procedure 
Cartilage remoaed fiom both joint surfaces, the surfaces were approximated and capsule 
sutured wuth the leg flexed at the knee and a plaster case applied The patient made an 
uneventful convalescence the case being removed at the end of six weeks Examination 
ten months after the operation show's a firm fibrous ankilosis 

Case II — Postciioi dislocation of the head of the fibula complicated bv a paialvtic 
di op- foot Six months previously the patient, a boj aged sixteen ^cars, w'hile plaMiig 
football, was kicked on the outside of the knee, he felt something snap and fell to 
the ground Although he could mo%e his knee, he could not stand or w'alk on account 
of the pain A diagnosis of dislocation of the head of the fibula was made by his 
doctor and confirmed bj X-rai examination The dislocation was reduced b\ the school 
doctor and the leg immobilized m plaster On remoMng the case, six weeks later it was 
noticed that the patient had a drop-foot this condition graduallj improved until two 
months ago, since then it has remained stationary He now’ comes for advice regarding 
the paraljtic drop-foot 
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THE EEFrrjENCY AND INEFFICIENCY OF CERl’AIN 
SKIN ANTISEPTICS'^ 

Bi AIartin B Tinker, AI D 

AM) 

II B Su'i roN, Al D 

OJ iTIIAfA, N Y 

Thi: piohlem of infection in the so-caliecl “clean case” piesents itself at 
intervals in eveiy hospital At such tunes, sponges, towels, sterili/ers, etc, 
<11 e investigated iigidly and little thought is oidinanly paid to the most fie- 
quent souice of trouble, the method of piepaimg the skin of the jiatient 
Ihe antiseptic technic of the aveiage hospital is consideied by its staF as 
standaidized, practically infallible, and is subject to little change Estimates 
of the value of antiseptic methods are generally based on laboratory experience 
under conditions very unlike the clinical conditions which obtain in the opeiat- 
mg room or hospital ward, and suigeons who carefully follow^ wound-healing 
almost invariably repoit occasional infections following clean operations 
The efficiency of widely-used skin disinfection methods under certain con- 
ditions eaily impressed us dining bactei lological laboiatory tests used in 
teaching medical students the pimciplcs of surgeij These methods w’cre 
outlined by Obencloif, Amcncan Medicine, 1906, vol xi. p 405, fuither 
emphasized in a latei paper (Joitnial of ihc /imciican Medical A<;sociation 
1910, vol Iv pp 1430-34), and the fallacies of the then popular 10dm methods 
were specially studied (Suic/ciy, Gynecology and Obsictiic'!, June, 1911, 
p 530) The selective action of ceitain antiseptics for ceitain bacteria w'as 
recognized in these eailier studies when plate cultures of anthiax w'ere seen 
to leave a wide, clear zone aiound metallic silver wdnle B pyocyaneus grew^ 
almost up to the silver The importance of selective action was not then 
appreciated, but recent studies indicate its importance with a 1 e-study of 
methods of skin disinfection Several fundamental questions othei than those 
pel taming to selective action of bacteria seem still relatively unsettled and of 
sufficient interest and importance to deserve furthei study For the sake of 
clearness we have stated these as follows 

In what percentage of cases are bacteria present on 01 in the skin of 
piotected areas of the body^ Is the hernial aiea more fiequently contami- 
nated than the breast ^ 

How efficient is the ordinary soap and water scrub in freeing the skin 
fiom bacteria^ 

How efficient is hospital waid preparation’ 

How efficient are various antiseptics in the presence of blood ’ 

How important is the element of time’ What is the efficiency of our 
vaiious antiseptics with resistant bacteria if spores be given time to gei inmate’ 

=*■ Read before the American Surgical Association May 6, 192S 
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What of the selective action of various antiseptics^ Are some of the 
lecently studied dyes moie efficient in dealing with certain resistant bacteria 
than other hitherto moie commonly-used agents^ 

In this study of these questions over 1200 laboratory tests were made, 
a gioup of Cornell Medical students and pupil nuises from Ithaca City Hos- 
pital donated the use of their skins , Doctor Goldberg, Pathologist, and Miss 
Masterson, Technician of the Ithaca City Hospital, contiibuted freely of their 
time, most important of all, the facilities of the bacteriological laboratory 
of Cornell University weie put at our disposal by the Director, Dr V A 
Mooie, and his associates, who also gave us most valuable advice and help 
The methods used and results obtained were as follows 
Skin of Piotected Aieas — ^Tests were made by Miss Masteison, Tech- 
nician of the Laboratory The skin of the inguinal and breast region of 
twenty pupil nurses was tested no special preparation as to cleanliness 01 
disinfection was made The skin was moistened with sterile watei and 
SCI apings made down to the true skin with a scalpel which had been thor- 
oughly flamed, scrapings were tiansf erred by a platinum loop to agar slants 
and bioth Six of twenty-two cultuies from the inguinal region and four of 
twenty-one cultures from the breast legion were found fiee from growth 
This IS contrary to general teaching, that the deeper layers of the skin always 
contain bacteria, and that the inguinal legion is more likely to be contaminated 
than the breast 

77 ic Efficiency of Soap and Heater Scrub — Areas of two inches in diame- 
tei weie smeared with broth cultuies of the resistant spore-forming B Sub- 
tilis and allowed to diy well They weie then scrubbed with gauze and soap 
and water for two minutes and sci apings weie made and cultuied as above 
Thirty per cent showed no growth 

These two groups of tests apparently show that the absence of bacteria 
in 01 on the skin geneially attributed to the use of antiseptics may be from 
oidinary cleanliness 01 the use of the simplest mechanical and cleansing agents 
Efficiency of Waid Skin Piepaiation — Prepaiation for routine hospital 
opeiations was made with soap and watei scrub, followed by ether, 95 per 
cent alcohol, and mei curie chloiide solution i 1000 and an additional swab- 
bing with ether on the operating table Skin scrapings were taken as detailed 
above and gave 75 pei cent no giowth in fifty-eight instances Although 
the number of growths weie very few and the number of colonies did not 
exceed thiee in any case, the fact that the bacteria are occasionally present 
aftei hospital ward pieparation indicated the importance of a fuither final 
pieparation on the operating table 

In pievious senes of expeiiments to test the efficiency of various anti- 
septics in skin disinfection, the skin was smeared with bouillon cultures of 
non-pathogenic bacteiia and the methods of disinfection were carried out 
piecisely as they would be in the opeiating 100m or hospital ward Kecent 
obser\ations on the selective action of certain antiseptics for certain groups 
of bactena have made it seem necessary that each antiseptic which we pro- 
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pose to use be tried individually \\ith all the bacteria which it might under 
any cii cumstances be necessaiy to kill It would be olniously dangeious to 
use vnulent, disease-pioducing bacteiia on the skin of any one Hence the 
following method was used, suggested by expeiiments made to test the \alue 
of rinsing the gloved hands m antiseptic solutions, as is commonly done in 
most operating rooms Stiips cut from discarded rubbei glo\es were dipped 
into each cultuie, allowed to dr^, then dipped into the antiseptic solution which 
It was desired to test It was found that with' certain bacteiia and certain 
solutions the i libber strips w'ere uniforml} fiee from contamination In other 
cases, woth other germs oi wnth other antiseptics the strips were frequentl}, 
01 in some cases, uniformh contaminated It is obiious that if bacteria are 
not killed on this smooth rubbei surtace with perfect contact, it would be 
unreasonable to expect them to be destioied under conditions requiring 
penetiation and impel feet contact 

The Effect of the P) CSC lice of Blood on the Efficiency of Aniischtus — 
Blood w^as used m the culture media in stud} mg streptococcus hremolyticus 
only and wnth blood present m the media was it found as difficult to kill as 
some of the supposedly veiy resistant spore-forming organisms It w'ould 
be interesting to test the effect of blood w'lth culluies ot other organisms, but 
time did not peimit wath this series of tests With plain broth, streptococcus 
hcEmol}ticus pioved as easy to kill as staph} lococcus albus, all antiseptics proi- 
mg effectne wdiile wnth blood m the media onh the d}es and picric acid 
(See Table) w^ere found efficient 

Efficiency as Related to Pi eventing the Gcnnina^ion of Spoies — Cultures 
of certain spore-formers w^ere kept undei obsenation m the mcubatoi for file 
w^eeks without the appearance of anv giowdh so it seems fair to assume that 
spores are killed by some of the antiseptics The special organisms and anti- 
septics are showm in the accompan}ing table 

Selective Value of Antiseptics — The selective action of ceitam dyes w^as 
stiikingly showm some infallibly killed lesistant spoie-foimmg bacteiia, wdiile 
others failed to kill even the relatn^ely non-iesistant B coh communis (See 
Table ) Churchman has made seieial valuable contributions to this sub- 
ject, during the past four veais, calling attention, for example, to the fact 
that B pyocyaneus is killed b} acid fiichsin, one of the less efficient d}es, 
while this germ resists practically everi oidmai} antiseptic winch we have 
tried, except five per cent alcoholic acriflaiine solution Piobably it is only 
b} use of combinations of seveial antiseptics that efficient skin disinfection 
can be attained 

Is One Hundied Pci cent Efficiency of Disinfection Possible? — Thus far 
among many commonl} -used antiseptics only chlorinated lime paste killed 
anthrax spores under clinical conditions and in the length of time winch 
would be ordinarily practical in suigeiy Anthiax spoies aie fortunately 
seldom present on the skin of patients There can be no doubt that efficiency 
of skin disinfection could be greatly increased by careful w^ard and operating 
room preparation follow^ed by the use of the combination of some of the more 
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efficient antiseptics, probably especially the dyes The present cost of the 
dyes IS prohibitive, so fai as use in the strength necessary for rapid effect 
and in the quantities oi dinar ily employed are concerned However, it is 
possible by careful use with a small swab to make one-half ounce of 5 per cent 
aciiflavine solution cover the average skin aiea needing preparation This 
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Table shows the effect of contact of antiseptic with bacteria for three minutes If 
two or three antiseptics are used in order to get selective action this will consume as much 
of the fifteen to twenty minutes usually devoted to skin disinfection as is ordinanl}^ avail- 
able The circles indicate no growth, black squares, growth and figures underneath, 
peiccntagein which growth occurrei 

one-half ounce of solution would lepiesent the cost of several gallons of the 
ordinarily -used antiseptic solution In many pievious tests, Harrington’s 
solution, double strength, has given very efficient results, much more so than 
in this senes It is possible that the bacteria used in this senes have been 
more than ordinarily resistant 

Churchman’s observations on communal activity of bacteria show that 
single organisms, motile, resistant stiain of B cob 01 small groups of this 
oiganism up to 30, do not glow m veiy dilute gentian violet broth, or on 
gentian violet slants, but do grow if larger numbeis of bacteria are present 
ibis suggests the possibiliti" that similar conditions may obtain with other 
bacteria In such case if the numbei of bacteria can be reduced to only 
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three, which was the maximum found aftei oui ordinary ward skin prepaia- 
tion, it IS possible, that the dyes would be efficient in low enough dilutions and 
consequent lowei cost, to make then use available foi the aveiage hospital 

In estimating the efficiency of antiseptics for surgical use several con- 
siderations entei m beside the efficiency in killing bacteiia time of action, 
cost, simplicity m use, clearness m outlining the field of opeiation, damage 
to supplies and the patients’ tissues 

Time IS an important element in the opeiating room, not only as concerns 
the suigeon and his staff, but especially m dealing with veiy ill patients The 
antiseptic under consideiation should be efficient in the five to ten minutes’ 
time ordinal ily available m the opeiating room Few opeiating rooms will 
devote much more time than that to skin prepai ation The antiseptics shown 
were tested for peiiods of two to five minutes thiee minutes being considered 
the standaid, which was tabulated 

Cost must be consideied in most hospitals The antiseptic under investi- 
gation should be leadily available in amounts necessary and at leasonable 
cost Among the efficient antiseptics the d\es aie at piesent piohilntive in 
cost Chlorinated lime paste is not shown in the table, but has been found 
m pi evious tests as well as a limited number in the pi esent sei les to be most 
efficient and is extremely low m cost, as is also Hanington’s solutions 

Clearness and accuracy m outlining the field being pre])aied has no doubt 
influenced the widespread use of picric acid and the iodine piepaiations 
Appaiently othei moie efficient antiseptics aie availalfle which outline the 
field equally well, and make certain that all is adequately covered Ihe dyes, 
especially aciiflavine, have this advantage Recently we have added a small 
amount of acid fuchsm to Haiiington’s solution in older to outline 
its application 

Simplicity of technic is very important The antiseptic employed 
should give dependable lesults in the hands of lelatively untiamed pupil 
nmses and interns 

Damage to instruments and mateiials is also important we have to con- 
sider the coiiosive action of certain mercurial antiseptics on instruments and 
appaiatus, and the holes frequently eaten in piotective sheets, towels, and 
operating gowns by the chloime antiseptics and Hanington’s solution in esti- 
mating their usefulness 

Damage to the patients’ tissues is a most important consideration The 
antiseptic should not cause blisteiing oi raw skin, intestinal adhesions, delayed 
wound-healing, or any othei of a number of disadvantages of certain 
commonly-used antiseptics Iodine has been discaided by many surgeons for 
these reasons alone The dves are found by some to delay wound-healing, but 
piobablv not when only used on the skin 

Clean wound-healing is the most important consideration Will the anti- 
septic kill all genus which might by any possibility be present, and niidei all 
conditions'^ If not, is it possible to find a combination of antiseptics which 
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will piove efficient^ The table shows oui lesults and to this should be added 
that we have found fiesh chloi mated lime paste is always efficient 

CONCLUSIONS 

1 The supeificial and deepei layers of the skin of piotected aieas in 
cleanly individuals aie fiequently fiee from bacteiia 

2 If the skin be smeaied with resistant non-pathogenic liacteria, soap 
and watei scrub alone for two minutes will make it fiee fiom bacteiia in 
30 per cent of cases 

3 Caieful ward preparation with ether swab on the operating table is 
capable of giving skin fiee from bacteiia in 75 per cent of cases, and of 
1 educing the colonies m the lemamdei to a maximum of thiee 

4 The selective action of antiseptics is so impoitant that it seems wiser 
not to depend upon any single antiseptic foi skin pieparation 

5 Iodine piepaiations, piciic acid, and alcohol alone which seem still to 
be the chief lehance m a numbei of hospitals, aie too inefficient under 01 di- 
naiy clinical conditions to be depended upon for routine skin disinfection 

6 Aciiflavine 5 pei cent proved most efficient 111 this series of tests, but 
piobably its use combined with other dyes and antiseptics might be desiiable 
The chief drawback to the use of the dyes is their almost prohibitive cost 

7 It would probably be safer not to discard altogether the use of some of 
the oldei lelatively efficient antiseptics until those used to supplant them 
have been given thorough clinical as well as laboratory tests m a number 
of hospitals 
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Stated Meeting Held Mai eh u, ip2^ 

The Piesidenl, Dr Eugi:ni: II Pool, in llie Chau 

GALL-BLADDER DISE/^SE IR EARLY LIFE 

Dr Edward D Truesdlll presented a woman, who being twenty )'eais 
of age was admitted to St Luke’s, Septembei 5, 1924 Theie was a fi^e 
months’ histoiy of attacks of epigastnc pam, nausea and vomiting These 
svmi)toms weie iehe\ed by vomiting Theie had been a peiiod of two weeks 
of jaundice She was hi ought to the hospital a moie severe attack of 
pam than usual, with a slight letuin of the jaundice She had been inaiiied 
two yeais and had home a child at teim The phyncal exaimuation was nega- 
tne but foi slight locah/td tenderness ovei the gall-bladdei The jaundice 
complained of was not apparent At opciation the gall-bladder wall was 
lound to be gieatly thickened, the common-bile duct was dilated, the entiie 
panel eas was gieatlv thickened and induiated Opciatwn consisted in the 
lemo^al of the gall-bladdei , with diainage of the common duct As the 
common duct coukl not he enteied thiough the cjstic duct on evploiation the 
toimei was incised in its couise thiough the gastio-hepatic omentum and a 
small soft lubbei tube mseited The ieco\eiy nas entneh une\entful 

The patient is piesented to show an advanced degiee of gall-bladdei dis- 
ease, with dilation of the common bile dnet and a chionic panel eatitis in a 
}Oung woman in hei fwentv-fiist ^eal 

In a senes of 47 successive cholecc steclomies foi choleccstitis associated 
with cholelithiasis, including the picsent case, ii neie m patients gning then 
ages as 30 01 undei Of these ii. 2 weie 20, 2 were 23, i was 27, 2 weie 
29, and 4 weie 30 veais of age 

These facts oftei fuithei evidence in facoi of the belief that gall-bladdei 
disease not uncommonly has its inception m the lattei part of the second 
decade of life 

Dr Edward W Peterson said that he had shown befoie the siiigical 
section of the Academy, a boy eight yeais of age with acute cholecystitis, and 
had lepoited the case of a fifteen-veai-old giil with an infected gall-bladdei 
AvUth a numbei of stones Rolleston lepoits gall-stones m the newborn 

Dr liowARD Lilieniii\l lefeiied to a case which he had lepoited 
befoie this society a iiumbei of }eais ago The patient was a gnl of eleven 
upon whom he peifoimed cholecc stectomc , finding nuineious pigment stones 
in the gall-bladdei IMany yeais latei she died of peinicious aiic'emia 
Di A A Epstem suggested that blood abnoiinahty may have had something 
to do with the tin owing down of pigment in a possibly infected gall-bladdei 

ACUTE TORSION OF IHE FALLOPIAN LUBE 

Dr Edward D Truesdell piesented a woman, age thnty-six who was 
admitted to St Lukes Plospital foi the lejiaii of a laceiated ceivix and 
peimeum Pie-opeiative pelvic examination failed to leveal abnoimalities 
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othei than the laceration of the ceivix and a well-maiked lectocele, as did 
the examination under aniesthesia The ceivix and perineum weie lepaiiecl 
July 15, 1924 The three days following opeiation weie une\entful Un 
the fouith day the patient complained of ciamp-like abdominal pains Theie 
was no vomiting’ the bowels weie moved by enema On the fifth day the pain 
had become locah7ed in the right lowei cjuadiaiit, the tempeiatiiie was loi , 
the leucocytes were 15.400? with 88 pei cent polymoiphonucleais , and an 
acutely tendei mass was felt beneath model ate rigidity occupying the light 
lowei cjuadi ant Upon opening the abdomen through a McBurney incision 
a slate-colored cystic tumor was found occupying the iliac fossa An enlaige- 
ment of the incision was necessai}^ to deliver the tumor which was then found 
to be a gieatly distended Fallopian tube, that had become stiangulated by one 
or moie turns at its broad ligament attachment which formed its axis The 
ovaiy was noinial The tube was lemoved, as was the appendix, which was 
noimal The subsequent course was entuely uneventful, the patient leaving 
the hospital on schedule time 

The patient is piesented to show an unusual complication of a common 
operation There rvas no evidence of pieexisting disease of the utenne 
adnexa It is possible that sympathetic musculai activit}' of the tube coinci- 
dent with ovei active intestinal peiistalsis may have bi ought about acute 
loision of the tube 

ACTINOMYCOSIS TREATED BY POTASSIUM IODIDE IONIZATION 

Dr Howard LiLir.NniAL presented a man, aged forty-eight, who was 
his patient about thiity yeais ago At that time he suflfered fiom a peculiai 
foim of subcutaneous infection of the left forearm which giadually extended 
to the shouldei, in spite of many operations at which the tissues were laid 
wide open Eventually theie was an osteomyelitis of the ulna The radius 
also became involved It was seveial yeais befoie final healing took j^lace 
undei oidinaiy sutgical treatment 

At that time numerous attempts weie made to isolate the oiganism 
causing the infection but were unsuccessful, the usual bacteiia of inflam- 
mation lieing the only ones .found Fie lemained well until less than a yeai 
ago. when he began to sufifei fiom lenal colic X-iay pictuies demonstiated 
a stone in the lowei left uietei A dentist suggested that his lenal colic might 
m some way lie de]iendent upon a tooth infection X-iay examination 
showed a larefaction at the loot of the second light lowei molar and follow- 
ing the dentist’s advice the tooth was exti acted Theie followed a suppuia- 
tion lieneath the jaw The wound in the mouth healed in due time, but the 
submaxillaiv infection became so severe that a wide incision was made by 
anotl ei suiijeon d dischai,^e, Avhile pmulent, did not entirelv account 
foi tbe sNvelhng wbich uxas present Healing was slow and at laM anothei 
supeificial icddened and fluctuating aiea close to the wound appeared This 
WMS incised and packed He was seen fiist by the leportei m September 
and fiom a little incision wduch had to be made on account of another supei- 
ficial abscess, theie was obtained material ivhich was sent to Doctor 
^landlebaum foi confirmation of a piovisional diagnosis of actmomvcosis 
which w'as made on account of the chaiactei istic “lumpy jaw^ ” and the fact 
that no dead bone could be demonstiated The pathologist at once lepoited 
positue actmoimcosis Tieatmcnt w'as begun wnth potassium iodide intei- 
nalh and packed with gaiwe in the W'ound Healing w^as lapid, but as soon as 
the wound was entnelv clo<;ed swHling reappeared The local treatment bv 
liotassuim io( hde had been stopped when the wound was healed Then it 
occinied to the lepoiler that ionization wath potassium iodide promised to 
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cany the lodin ions into the region in greater concentration than could be 
produced by systemic exhibition The patient during this time had become 
naturally somewhat nervous, and healing of some of the good effects leported 
after the administration of ai sphenamine, he wished to tiy this in addition to 
his other treatment Di David Kahski earned out this tieatment, although 
he stated that the repoits had been conflicting, and he did not care to ascnlie 
any possible impi ovement to this drug alone The man was sent to Dr M L 
Rhein for treatment by ionization with potassium iodide The swelling rapidlv 
leceded, the tissues which had been indurated became soft and an apparently 
full recovery has followed 

Whether this method is applicable to actinomycosis of the internal organs, 
such as the lung, it is difficult to deteimine, as well as the method of its 
application In a case of mediastinal or pulmonar}^ actinomycosis, it would 
be a problem whether to lay bai e the diseased pai t and treat it directly or to 
attempt the ionization through the unopened skin This case is reported 
merely as suggestive 

CICATRICIAL STRICTURE OF THE (ESOPHAGUS 

Case I — Dr Nathan W Green piesented a girl, three and one-half 
years of age, who was admitted to St Luke’s Hospital, November 3 1921 
Her chief complaint was vomiting of mucus and inability to swallow during 
SIX weeks previous to admission 

She gave the history of having swallowed some “ Sam Fluid Disinfectant ” 
riye, creosote, etc ), three and one-half months pievious to admission For 
the next ten days she did not swallow anything After the burn healed she 
was able to take liquids and soft solids 

November 8, 1921, undei ethei, using a small cesophagoscope, a strictuie 
of a lumen of 4 mm midway in the oesophagus was found by Doctor Green 
The instrument could pass no furthei, but a small bougie 3 mm in diameter 
passed and met resistance at the epicardia 6 cm lowei By very gentle 
pressure through the ’scope, the ohvaiy bougie was passed into the stomach 
This was followed by a blunt bougie 4 mm in diameter, which also was 
advanced through the tube into the stomach (The space of the oesopha- 
gus between the two stiictures appealed atrophic with small circulai ridges ) 
Leiche’s dilator was then intioduced into the stomach and opened carefully 
to 30 F , using veiy little foice and veiy slow speed There was consideiable 
bleeding Both strictuies were thus dilated with the inteivening space 

December i, 1921, a similai procedure was earned out The ’scope show- 
ing the oesophagus to be a little moie viable The Leiche’s instrument was 
dien opened to 36 F and then aftei withdi awing it an olivary bougie 36 F 
was passed This engaged tightl)'^ and was slowly passed into the stomach 
She was discharged December 19, 1921, but was leadmitted March 9, 1922, 
complaining of the same symptoms, and on March ii, 1922, and March 23, 
1922, through an cesophagoscope the stnctuie was again dilated Then April 
4, 1922, through the ’scope the strictuied portion was again dilated, this time 
to 50 of the Lerche instrument (This equals about a 46 F blunt-pointed 
bougie ) Then a 36 F bougie passed easily into the stomach All fluids were 
withheld foi eight hours, then small doses of water were given The tem- 
peiature the following day lose to 100° F, but promptly dropped to normal 
She was discharged April 9, to be leadmitted on October ii, 1922 
Bougies weie passed in the interim e^'eiy two weeks and readmission was 
made because the bougies could not pass as readily as they should 

Octobei 12. 1922, the ’scope was passed and the oesophagus again inspected 
and dilated Bougies were then passed more frequently and the child dis- 
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chaiged Octol)er 31, 1922 in excellent condition Since then she has had a 

bougie passed appi oximateh e^er\ month 

This case is <;hown to illustrate the feasibility of controlling lienign stiic- 
tiiics, which are not iinpciMOUS entire!} through the mouth and without the 
necessitv of a gastiostonn 

DocroR GKnnx presented also a woman, aged nineteen rcais who nas 
admitted to St Luke’s Hospital, July 19 1922 Hei chief complaint was 
inabilit} to see allow Fne weeks befoie admission she swallowed by mistake 
a small mouthful of concentrated mine acid Immediately aftei this she 
was gnen milk to drink and within one-quartei of an hour hei stomach was 
washed Three days later the mucous membrane of her mouth '' peeled ” 
She was unable to swallow for five da}S, but after that took fluids slowly, 
!)ul no solids nor semi-solids In the few days just preceding admission she 
had great tiouble in getting fluicL down A lontgenogiam taken by Doctoi 
LeWald July 18, 1922, bcfoie admission, showed delay in the upper poition 
of the oesophagus 

July 20, 1922, a small oesophagoscope was passed It encountered lesis- 
tance a little below the uppei sphincter of the oesophagus A bougie w^as 
passed through this and the ’scope advanced fuithei A bougie was then 
jDassed to a length of eleven inches The oesophagus was \er} red and bled 
easily in places It had the appeal ance of a granulated surface She was 
dischaiged July 22, 1922, to return the following week foi furthei dilatation 
She was readmitted July 25, 1922, somewhat improved but not yet swallow- 
ing semi-sohds 

July 26, 1922, she had a gastrostomy pci formed by Doctoi Gicen unclei 
local anccslhesia 1 he Stamm-Kacler type was used August 18, 1922, undei 
ether aiucsthesia, the Abhe sti ing-sawung operation foi stiiclure of the 
oesophagus was done and the oesophagus was opened up to a 38 F bougie 
Aftei this the gastrostonn was kept open foi fuithei use until sufficient 
dilatation should ha\e been accomplished 

August 25, 1922 this pioceduie was again gone thiough, dilating the 
CESophagus }et more Only a wdiiff of ethei was necessary dining this opera- 
tive pioceduie She was discharged August 24, 1922, veiy much improved 
and swalloiving easily Aftei this the gastiostomy Avas allowed to heal and 
bougie dilatations iveie instituted At first thiee Lines a week, then once a 
week, and latei once a month, and now about even two months 

She IS Avell, has gained weight, and can icadih perfoiin her chily duties 
In this case it was neccssaiy to do a gastiostonn on account of the 
impel Mous condition of the stiictuie to instiumentatioi/orally 


LUNG SUPPURATION 

Dr NArnAK W Gkclx presented a man aged fift} rears, admitted to 
St Luke’s Hospital, November 22, 1924, wuth a diagnosis of appendix 
abscess His chief complaint was pain m the abdomen for tw'o w^eeks Lie 
w as opeiated on b\ Doctor Schler, December 4, 1924 under ether amesthesia 
i he appendix was found letiocwcal and sui rounded b\ lecent and ren friable 
inuammaton tissue It was lemored 

Jamiar} 2, 1925 a bedside note w'as made stating that the patient coiwhed 
a good deal at one time dining the prerious night T he following night he 
had piofmc diaj^hoicsis and that dar. Januarr 7 102 ^ W'ent to the X-rav 

Ihm apparentU coughed until Januarr ii -^hen die bedside note stated 

tiiat the mucus expelled had a foul odor 

ihe icpoit of the X-iar as of Januari 3 1925, indicated a fairlv lar<re 
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cavity in the upper lobe of the light lung On the same day his temperature 
ranged between loi 2/5° to 102 3/5° F 

January 16 it reached 103 3/5° F , touching 102° twice on January 20 
He was opeiated upon under local anaesthesia on January 21, 1925 His 
temperatuie did not go above 101° but once till the time of his discharge from 
the ward Tins exception was aftei the second stage of the operation for lung 
suppuiation Then it leached loi 2/3° F 

He was dischaiged to the Out-patient Depaitment for care twenty days 
after the first stage and twelve days after the second stage of his opei ation for 
lung abscess with a temperature of 98°, pulse 80, and respiration 20 

At operation on Januarv 21, 1925 under local anajsthesia, the first stage 
of the opei ation for bins: abscess was done A mid-axillary incision was made 
extending: down from the apex of the axilla for four inches The second 
and thud iibs weie lesected foi thiee inches The paiielal pleura was 
stripped from the undei side of the iihs and this was pushed inwaid by pack- 
ing down on it with lodofoim gaiwe, thereb}'^ compressing the upper lobe of 
the lung to some degree 

At the second stage the paiietal pleuia was opened It was then firmly 
adherent to the visceial pleuia The lung abscess was exploied by first 
msertmer a needle and obtaining pus Bj' passing a grooved: director down on 
the needle and stretching the tissues the abscess was opened Then the open- 
ing was enlarged by stretching with dressing forceos The intenoi of the 
cavity was then exploied by the index fingei and found to be about 5 cm 
m diametei A double ruhbei tube was inseited dnecth into the cavity and 
held 111 place by gau/e packing His Wasseimann was negative Since 
being dischaiged from the waul (one month ago) he has gained over twenty 
pounds, “is spitting veiy little and has but a model ate drainage sinus He 
was shown to illustrate the method and the ease of appioach under 
local aniEsthesia 

Doctor Grtcn piesented also a hov, aged fouiteen yeais, who was 
admitted to the Suigical Service of St Luke’s Hospital (Division A) May 
17, 1920 His chief complaint was a cough and expectoi ation of purulent 
material for nine yeais At the age of five the jiatient had a severe case of 
whoopine cough with 1 elapse, following which he began to have a persistent 
cough Since he can lemembei he has coughed only at intervals, thiee or 
four times a dav Cough is usually hi ought on by a change of postuie 
Unon examination of his thoiax, the left lung appeared normal thiough- 
out The light lung showed dulness and diminished voice and bieath sounds 
with decreased fremitus over the light base posteiioi and laterallv After 
repeated bionchoscopy and X-iay and leadmissions his light chest was 
explored by opening in the intei costal space and spieadmg the sixth and 
seventh iibs 

Septembei 9 IQ20, the fiist operation was done by Doctor Green 
Exploiatory of the right pleural cayity The lowei lobe was found collapsed 
and no crenitation piesent Theie were a few adhesions Ribs weie not 
resected The lower lobe was sutured to the chest wall Some pus escaped 
during the sutunne- by the stitches A dram was placed into the dead space 
below the lower lobe 

The second operation was done Septembei 28, 1920 It was drainage of 
the abscess cavity Five inches of the sixth and seventh ribs weie lesected 
On returning to the waid he coughed up a iiisty steel pm without a head 
about two inches long He had no lecollection of having inhaled this but 
from appearances it had been in the lung a long time 

After repeated discharges and readmissions and X-iay and bronchoscopic 
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examinations he was again readmitted Juh i8 1924. \Mlh the following 
mter\al histor\ After operation on the hi onchiectalit caMl\ m Decemhei 
1921. the patient had graduall} gamed weight up to 145 pounds (his piesent 
weight) but about e\ei\ eight hoitis he coughs up ucaih one-half pint ot 
cellownsh-green foul-smcllmg mateiial, and occasional!} he had coughed up 
a little blood after violent exeicise An X-ra\ taken Juh 21, 1924, showed 
a senes of bronchiectatic shadow’s in connection w’lth the lowei poition of the 
exjiansile area of the chest 

July 22, 1924, the hist stage of an cxti a-])leui al collapse of the ngnt 
low ei lobe wxis jiei foi med A \ ei tical incision postei 101 ly w’as made remo\ mg 
])aits of the tenth, ninth eighth and seventh rilis 

On August 5. 1924, the second stage w’as done b\ an anterioi incision 
moie or less \eilical, paits of the sixth, sexenth, eighth and ninth ribs 
w’ei c removed 

September 1924, the thud stage of the opeiation w’as accomplished By 
means of an olilique incision oxei the fifth 11b, the lemo'al of the intei- 
inedial portions was efifected 

Jdis sputum W’as negatne foi spiiilla and foi tubeicle bacilli He xvas 
dischaiged fifty-five da}s aftei the fiist stage, foil} -one daxs aftei the 
second stage and txvelxe daxs aftei the thud stage of the ojieiation He noxv 
states that his sputum although not entirelx absent, is much less m quantity 
and the odoi is not so offensixe He is still supplementing this collapse 
therapy by postuial drainage each day 

Dr Hoxvaro Lil]i:ntiial said as to cases of lung suppuiation in xvhich 
exti a-pleui al collapse xvas done, he did not think that this piocedure accom- 
plished x’eiy much good As a mattei of fact, theie is a veix gieat difteience 
betxveen the lung collapse method in this condition and that of tubeiculosis 
In the lattci the aim is to secuie alisolute iigidity of the chest w’all, foi if one 
tan stop the bicathmg and motion of the iilis on that side the tubeiculosis 
may become anested But m lung sujijiui ation theie is a difleient state of 
affairs Theie must be diainage and in extia-pleuial thoi acoplasty one will 
do good only msofai as one can facilitate the diamage The idea is to get air 
m The txvo diseases aie entiielx dilTeient and leact diffeientlv to the 
same pioceduie 

CHRONIC SUPPURATIVE PY ELONEPHRITIS 

Dr Nathan W Gri i:n presented a w’oman, age fiftx-si\ x’eais, xxho 
was admitted to St Luke’s Hospital. June 12. 1922 Her chief comjdamt was 
“ falling of the xx’omb ” foi sexen months with pain and swelling of the legs 
Foi the ])ast sexen months she had sufifcied great fatigue and pam in the 
sm.ill of hei back She has had eight childien and a bicast abscess sexenteen 
xeais ago Otheixvise theie was nothing unusual except that she did not 
x\<ilk until SIX xeais of age 

Upon iihxsical examination she piesented the pictuie of uterine prolapse, 
but she also had a haul mass m hei light side at the lex cl of the umbilicus 
extending into the light flank Of tins more impoitant finding she did not 
com])lain A l^tontgen examination showed a shadow’ of nregulai densitx 
liist to the light of the intcrxal between the second and thud lumbai xeitcbra 
Iheie was also some delax of the opaque feeding m the lowei end of the 
(esophagus 'Hie a'sopbagus was scojicd under local anesthesia bx Doctor 
Gieen and the mucous membiane ajijieared to be noimal throughout The 
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cardia was examined and found to be functioning well No dilatation nor 
retention of food was present The rontgenogram also suggested calcifi- 
cation of a tumor mass 

June 22, 1922, Doctor Green made a mid-right lectus incision by which 
m the right flank and anteiioily was uncovered the tumor which was 
about as large as a giapefimt, haid to palpate and adheient to the surrounding 
perirenal fat and to the ascending colon The kidney was incorpoiated in 
this mass Theie weie a numher of haid lymphatic glands in the mesentery 
of the ascending colon and in the retropei itoneal tissues At the pylorus an 
aiea of scairmg was seen, being the lemams of an old ulcer The left kidney 
was normal The gall-bladdei was small, soft and without obvious pathology 
After exploiing the abdominal cavity the kidne}’^ tumoi was lemoved as fol- 
lows The outer leaf of the mesentery of the ascending colon was incised, free- 
ing the retio-peritoneal tumoi mass fiom the adherent perirenal fat The 
pedicle of the kidney was then ligated cii masse and its components separately 
The meter was then cut and ligated After fieeing fiom the colon, and some 
necessary lepaii, the posterior peritoneum was closed The anterioi peri- 
toneum was then closed and the abdominal wound closed without drainage 
Healing was pei primam July 8, she was discharged completely healed 

The pathological report was chionic siqipuiative pyelonephiitis with 
nephiohthiasis The specimen comprised a kidney ii x8x6 cm A multi- 
lobular c3'stic mass was revealed witb no vestige of lenal tissue visible The 
ureter was not patent Section showed a large quantity of thick greenish- 
yellow pus Since this focal infection was removed she has gained weight, 
looks ten years youngei, and is gieatly impioved in health liis puipose in 
piesenting this patient was to bung out discussion regaiding the advantages 
of this anterior appioach foi lemoval of the kidney The ease of access to 
the pedicle by this method was woithy of note 

Dr Charles H Peck said he had had a case of a seven months’ old baby 
in which the diagnosis was splenic tumoi At opeiation the spleen was 
found to be normal, the mass being a tumor of the left kidney The abdomi- 
nal appioach was continued foi the nephiectomy and the siieakei was stiuck 
with the ease of the approach and the contiol of the pedicle He has always 
used the posteiior loute in kidney tumoi s and usually found it satisfactoiy, 
but noAv feels that the tianspentoneal loute may be a bettei method in some 
cases The patient made an excellent lecocery 

BILATERAL MAMMARY CANCERS 

Dr Clarence IMcWilliams i^resented a woman, fifty-eight years of age, 
who was first seen by him m September, 1910, with a walnut-sized tumoi 
in the outer upper quadiant of the left hi east In Septembei, 1910, at the 
Presbyteiian Hospital, this tumor was lemoved and the fiozen section 
examined, which demonstrated the giowth to be caicmoma A ladical removal 
of the breast with dealing out of the axillary contents was done immediately 
Pathological examination of the axillaiy contents showed no node involvement 
Six years latei she returned with a small tumoi in the outer upper quadrant 
of the light breast which was removed in Apiil, 1916, the method of procedure 
being the same as m the pievious tumor and the piesence of cancer in the 
tumor having been demonstrated by examination of a frozen section previous 
to extirpation Pathological examination showed no carcinomatous involve- 
ment, although an enlaiged node found in the axilla at the time of operation 
was demonstrated not to be cancerous She was piesented to instance the 
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l)clief of the author that man\ of the hilateial mammar_\ cancers aie indepen- 
dent pnmar} giouths also that local exci‘'ion of the tumois foi fio7en section 
diagnosis is' harmless, pio\ided the radical opeiation he at once perfoimed 
if cancel is found This woman is alne without lecinrence fifteen >cars 
aftei the first operation and nine >eaib after the second 

The reporter docs not think that it is necessai} to emphasize that cancel 
IS a local disease in the beginning if ladical operation he performed before 
node nnolvcment Rodman has showm that 65 pei cent w'lll he alive ine 
^eals aftei operation for mammai} cancel wdnle onl\ 30 pei cent wall he 
alive five yeais aftei operation if ihc nodes w'cie iinohed Ihc piognosis 
theiefore in an\ given case depends laigely on wdiethci the nodes aie imolved 
01 not, hence the iiiationalit) of giMug ]m e-opci ali\ c X-iaj treatments 
hefoie opeiatmg in mammary cancer, foi h\ adopting that plan fiom tw'o 
to foui w'eeks’ time is lost, duimg which peiiod node iinohement may take 
place, thus diminishing the ultimate piognosis by at least 30 pci cent Such 
tieatinent is not based on an\ scientificalU demonstrated facts This patient 
has had no X-iay tieatments at ain time, wdiich illustiated the fact that if 
the suigeon gets out all cancer cells In his ojieiation. the patient lemains w'cll 
If not, a fatal lesult wall he ineMtable despite all X-ia\ tieatmenl, the onl\ 
effect of w'hich can be to delay the fatal outcome 

Dr GroROi: Woolspv said that he believed most of the bilaleial tumois 
w'cie recuiieiices It has lieen showm b} Kilgore that if a patient has suivived 
five yeais aftei lemoval of the hi east foi caicinoma, that patient is thiee 01 
foui tunes moie likely to ha^e caicinoma of the othei bieast than a noimal 
jieison of the same age The second bieast is infected by peimeation of the 
lymphcitics Judd found m the Ma>o Clinic the late involvement of the 
second bieast in 10 to 12 pei cent of cases wdien one bieast wms leinoved 
As legal ds ladiation, the speakei did not favor pic-opeiative radiation of 
cancel of the bieast, only post-opciative 

Dr Josnpir Wicncr lefeiied to a patient of his fiom wdiom he lemoved a 
nodule m the bieast m 1900 It pioved to be adenocaicmoma, and he did a 
radical removal Eleven yeais latei she came back wuth a lapidly giowmig 
sen 1 us of the opposite bieast Again ladical opeiation w^as done I'his wms 
111 T911 Last }eai she invited Doctoi Wienei to her se\entieth biithday 
pait} Ihe speakei did not believe one should considei the schnius a lecui- 
lence Bloodgood has stated that if a benign tumor is icmovcd from one 
bieast, an} subsequent tumois will not be malignant, Doctoi Wiener thought 
that a daiigeious doctiine to piomulgate because it does not hold in e\ei\ 
tase In icgaid to ladiation, he had ncvei heaid that suigeons wmre in 
fa\oi of pie-opeiatne ladiation He had been gnmg ladiation post- 
opeiatnch foi se\en 01 eight }eais, and in e\ei} case of caicinoma of the 
bieast that he had icmo\ed he has tieated the jiatient himself subsequent!} 
A patient of his de\eloped ulceiation of the skin following radiation and the 
pathologist found dead caicinoma cells killed In radiation 

Dr How \ri) LiLin\ni\L said he did not agiee wuth Doctor ^'^henel’s 
logit that because a few cancel cells arc killed aftei opeiation that none of 
them will be killed before Cancel cells, if under the skin, are hard to kill 
He has foi the past foui }cais been radiating pi e-oi)eratively e\er} case 
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of carcinoma of the bieast He is not piepared to say that the cases did better 
because of this, for m two there was lapid recurrence m spite of the 
pie-opeiative radiation, and he is inclined to think he will give up pre- 
operative radiation He took it up on account of experiments published 
abroad, but Fiancis Carter Wood has changed his opinion Doctor Wood 
says that the skm takes up so much of the X-iay effects that unless one kills 
the skm, what is under it will not be killed 

FREE, FULL-THICKNESS SKIN GRAFTS 

Dr Clarcncc A jMcWilliams piesented a number of patients illust’-at- 
ing the uses of free, fulI-thickness skin grafts The advantage of these 
giafts IS that theie is no subsequent contraction The difieience between the 
flee, full-thickness giaft and the pedicled giaft was m the circulatoiy system 
The blood supply of the skin comes fiom veitical off-shoots from longitu- 
dinal vessels m the suhcutaneous fat Free grafts get their blood supply bv 
osmosis fiom the undei lying law base , hence piessuie on the graft is essential 
to make close contact Pedicled giafts get then blood supply fiom ies=els 
running tin ough the pedicle , hence pressure would obstruct this free blood 
supply, and consequently is inadvisable As to the technic, the essentials of 
success in grafting free, full-thickness, non-pedicled giafts are as follows 

1 Clean opeiatne wounds aie best of all, though steiile granulations are 
not unfavoiable 

2 The base must be smooth and best of all muscle oi fascia In some 
cases they have been successful on the skull bones, the dura mater, the 
periosteum and the tendons, such as the Achilles 

3 No fat should be on the undei sui face of the graft (Daws Blair, New), 
this being tiimmed off with scissois Gillies sa}s that fat on the under 
surface of the graft makes no diffeience in its viabihtvC 

4 The base must be peifectl} diy without any oozing 

=5 Theie should he just as little handling and pinching of the giafts with 
the forceps as possible, shaip hooks being used to lift the graft 

6 The graft should be peifoiated in a number of places, to allow the 
blood 01 secietions to escape fiom undei them (DaMs) In addition these 
peiforations afford an inci eased means of entiy of seium into the giaft for 
its noui ishment 

7 The graft should be tiansplanted to its new bed as quickly as possible 
after its excision, so as not to compiomise its nutiition and it is advisable to 
transfer it dr}'^ without immeision in salt solution, to favor moie secuiclv 
its adhesion 

8 The most unfavoiable base on which to place a fiee, full-thickncss 
graft is fresh fat, as through this fat veiy little blood can pass In such a case, 
the fat should be allowed to granulate befoie grafting on its suiface 

9 Gillies makes the point that it is well to put some tension on the graft, 
equal to that in the position from which it was lemoved, since this stretching 
favors easiei absorption of serum fiom the bed , hence the giaft should not be 
cut anv laigei than the space to be filled 

10 Most essential of all is to applv veiy film, even pressuie on the giaft, 
and to keep the paits absolutely immobile, and not to disturb the dressing 
for about seven da)"S Davis uses a sea sponge for this puipose 
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11 Ihe epithelial la}ei of the giafl ma} slough, but this does not injuic 
the deeper skin layeis 

12 Fiee, full-thiekncss grafts, taken fiom hair-beanng aieas, ma\ lie 
successful!} tiansplanted into eyebroc\ defects, with a suliscquenth lesulting 
giowth of "hair in ihe giaft in such han -bearing giafts, a cer} thin layei 
of fat should be left on the giaft since the han follicles pioject into the tat 

1 3 1 he health} pi epuce, i einoved by cii cumcision, poi tions of the sci otum 
and the c}elids make ^ely successful fiee, full-thickness skin giafts, since the} 
do not contain fat 

14 Fiee, full-thickness giafts should not be cut laigei than 3 inches long 
by inches wide A laige aiea should be co\ercd b} such individual seg- 
ments, each being sti etched and sewed in place 


X-RAY DLRMATllIS OF PALMS ABDOMINAL FLAP 


Dr Clauuncl A McWilliams piesented a woman, of fifU-two }eais, 
who shows the deploiablc lesults that can be pioduced by X-iay tieatments 
This patient had had an ec/cma of the hands foi six yeais iieated by all 
kinds of del matological expeits ivithout an} good lesults Two yeais ago she 
was subjected to X-iay tieatments to each hand, a dozen tieatments at intei- 
vais of a iveek These tieatments did no good whalsoeiei The itching 
she had was mtoleiable This has inci eased since and to it has been added an 


intense binning The light hand palm is the seat of a chionic induiatcd 
deimatitis coveied ivith cuists and scales and ciacks extending on fingeis 
and thumb cloivn to second phalangeal joints and to wiist The light palmai 
skin IS veiy thick, the result of the X-iay tieatments, a legulai fibiosis of the 
skin 'J'his thick skin fiequentl} cracks and is pi one to develop caicinoma 
In the palm of the left hand theie developed an ulcei foui months ago Ihis 
was clinically diagnosed as cancel and lemoved by the diatheimic knife, but 
no pathologic examination was made She was latei sent to the lepoitei foi 
plastic opeiation to conect the opeiative sequeke In the couise of this 
pioceduie the whole supeificial palmar la}er was lemoved, uncoveiing the 
tendon sheaths 'i'o covei the laiv aiea a pedicled skin flap was laised fiom 
the abdomen, lifting up thiee sides of the flap and closing the lesulting law 
aiea by undei mining the edges 01 failing this by immediately 'Iliieisch graft- 
ing the I aw aiea 'Ihus the secieting law aiea is done aivay ivith I'he 
disadvantage of the pedicled flap is the fat which one must Jeaie on its 


undei suiface to assuie its sufficient blood supplv This fat must be 
icmoicd 111 a subsequent opeiation On this patient’s light hand it is pui- 
posed to place one laige full thickness free gialt aftei lemoving all the skin 
dheie IS about an 80 per cent chance that it will take If it does not 
take, no haim wall be done and the defect can then lie coveied by a pedicle 
flap fiom the abdomen 1 he edges of the fiaj) iveie then sutuied to the ed^^es 
of the law aiea and held to the abdomen b} bandage 

On the twelfth day aftei the precious opeiation, a clamp evas put on 
compiessing one-quaitei of the pedicle close to the abdomen On successne 
da}s tbe clani]) evas adcanced one-quaiter of the flap moie, until the dac 
befoie the final opeiation the clamp \\a‘. on the whole pedicle for Uvent\-foui 
hoiiis ihe entne flap was then cut away and sutured in position to the 
icniainmg edges of the law aiea of the hand The hand was put on a w'ooden 
splint 1 nniaic healing ihioughout followed The flngeis were natuiallv 
cen stifl and citoits had beeji made In actiie and passue motions and baths 
to hmbei them up i hese etloits aie slowh succeeding Just as soon as the\ 
aie tulh hmbei the nght hand will be attacked remcnnig the thick jialmar 
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skin and covering the defect Avith a full thickness free skin graft from the 
abdomen The chances are that the ulcer on the palm was of the prickle cell 
■\ariet} which will require dissection out of the axillary nodes 

CARCINOAIA or THE RECTUM AND RECTO-SIGMOID 
Dr James I Ressell read a paper with the abo\e title, for w'hich see 
Annals or Surgery, iMay, 1925, vol Ixxxi, p 972 

Dr Charles H Peck said that in re\iewong his owm cases of the last ten 
}ears, he had found them a ver\ discouraging group because so man\ of them 
are in the later stage of the disease wdien first seen In his own group of 
44 cases he had found an operahiht} of only 50 per cent and he lost 7 out of 
22 radical operations He had tried ever} method he ever heard of, m the 
wa) of technic, and had not settled dowm to any one method Cases A’aried 
m the extent of the grow’th and in position In one group the best method of 
appioach w'as to first do a laparotonn to determine if there w^ere any secon- 
dary nodules and also the extent of the growTh and decide on further proce- 
dure In some, he had been able to go ahead with a one-stage operation 
In one case in paiticulai, the sigmoid was so long and lax that he was able 
to do this, making a perineal anus, and the w'oman is now alne and well, 
SIX years after operation There was no tension and there was ample room 
to do It She has pseudo-control because the tissues healed w'ell around the 
opening, and is very comfortable In another case he had been able b\ a 
combined one-stage operation to m\agmate the grow'th downw^ard through the 
anus and allow the freed portion to become necrotic Recover} was satis fac- 
toiy and the patient left the hospital in good condition hut died later from 
the effect of a stricture at the site of anastomosis Those cases are the 
exception Doctor Peck referred to a case he had seen with Doctor Russell 
of the smallest carcinoma he had c\er ohser\ed , it wms discovered through the 
sigmoidoscope It w'as hardh bigger than the head of a pm and A\as difficult 
to identify as a carcinoma Radical operation b} Doctor Russell was done 
and the patient is now w'ell, after three and a half }ears, and has ever} expec- 
tation of being completely cm ed If ever} patient w'ere seen at that stage, the 
w^hole group wmuld have a different aspect One patient in A\hom carcinoma 
had been discoA'ered at a Aer} earh stage AAhen it Avas Aery tin}, had been 
advised to sulimit to operation but refused Tavo }ears later he aars brought 
to the hospital Avith complete obstruction from massne carcinoma and died m 
tAventy-four hours The life of that case from its earliest manifestation to 
Its ultimate termination aars two years He had another case of a carcino- 
matous mass 111 the pelvis AAdiich seemed inoperable and the patient Avas not 
expected to live man} months, but after a palhatne colostomy Aient on for 
three and a half }ears They A-^ary ver} much m malignanc} and in the rate 
of groAvth and unfortunatel} 50 per cent of them first come to the surgeon 
Avhen the mass and gut are fixed to the surrounding tissue and m a stage 
that should be consideied inoperable b} radical methods 

Dr Hoavard Lilienihal said that first of all before operating on any 
case of carcinoma of the rectum he has inAmriably had the chest X-ra}ed 
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Although the lungs aie not the commonest sent ol metastasis it does occin 
there and m two eases he was sa\ed from doing an operation when metastasis 
was alicad\ established m the lungs 11 is other iinanablc piocednre was to 
semd to a man e\]>erienced in the use of radium all cases of inopciable 
c.ircinoma of the rectum The first case m which he did this was a woman 
who was niade woise and the disease did not seem to be altected b\ tieatment 
with ladium The next jiatient was a man who had syphilis and diabetes and 
an enoimous mass with a huge ciatei against the jiiostate It did not ai)pear 
as if he could stand opeiation and Doetoi Ouick was asKcd to tieat him with 
ladiiim A spceimen was ^emo^cd b\ Docte^r (}uick and examined In Doctoi 
Ewing and pronouneed malignant That man is now apparcnth well and 
theie IS no sign ot any giowth lie sultered extiemeh under the tieatment 
and had to be gi\en large doses of inoiphmc lie still has pauesthesia. but 
he weighs inoie than e\ci befoie dins was uiKiuestioualiK carcinoma of the 
lectnm In the next ease the same pictuie was present, but the man 
develojicd a jieiloiation between the lectum and bladdei and had fonl-smcllmg 
mine After the aiijihcation of ladinm that opening closed He was watched 
foi o\er a ^eal. and while the tuinoi did not disappear its deiclopment 
beeame slowei The recto-^eslcle fistula howewei closed u]) 

Dk GroKc.L Wool sin said that one of the seeiets of success in these cases 


of eareinoina of the lectuin, as m all eaicmoinas is carh opeiation He 
thought that was one leason win the case he w^as to ha\e presented at the 
last meeting had such a long post-operatne life ii twent\-thiee \ears and 
o\ei Anothei jiatient on whom he opeiatcd two and a half icais ago 
was a compaiatnch earU ease foui weeks aftei simptoms dei eloped Yet 
at the time these cases w'cre first examined the eancei was quite extensne 
The glands of neither of these two cases were iinohcd The speakci expiesscd 
himself in fa\or of eolostoin\ e\en m me lenv operation It enables one to 
exploie the abdomen if an opening somewhat larger than necessan for the 
enlostonn is made In the last c-ase he was compelled to make the colostonn 
secondaiih on account of some sloughing at the lowci end of the gut In 
the lower pait of the gut the circulation is not always \ci\ good and theie 
is flangci of sloughing The choice of ojieiation should depend on the site 
extent and duiatioii of the tuinoi He remembeied two cases m the waul at 


Eellexue at the same tune, both under thirt\. which weie \er\ rapid in onset 
and lecuiienee There are a number of these cases under tbirt} lears of age 
Dot lou Ri ssri L in closing the discussion said that Pfeilfei m rcMcwing 
cases of eaiemoma in childicn sjicaks of the lapidiD with which the tumor 
glows death oecurimg within six months of onset The choice of ojicration 
depends on the iiatient but the abdominal-jierineal opeiation was the one of 


choice with the speakei As to the question of dist.o\enng eaiemoma as an 
eaib small growth he had had two eases m winch the eaihcst simpiom was 
bleeding and both had been operated on for hemorrhoids The diagnosis was 
made In sectioning thiough a sigmoidoscope In rejilv to a question as to the 
opeiatue muuahte he had i6 deaths m 45 radical operations within three 
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months, about 35 per cent Twelve others weie believed to have died 
within a year 

Stated Meeting Held Maich 55, 1^25 
The President, Dk EuerNn H Pool, in the Chair 

PELVO-ABDOMINAL TUMOR DISSIPATED BY X-RAY THERAPY 

Dr Fr-vnk S Mauii-WS presented a man who had fust applied for 
treatment Decembei 27, 1924 JJe had left congenital cryptorchid For the 
past SIX months, he had noted a swelling m the lowei abdomen which filled 
the entile pelvis and spiead out on eithei side into the false pelvis and 
leached to the level of the umbilicus By lectal examination, a tense tumor 
flattened out the lectal wall and was fiiinly fixed The veins m the lower 
abdomen weie engoiged, as were also the supeificial veins of both legs, and 
oedema of the legs extended up to the knees An abrasion ovei the right shin 
had failed to heal, was suriounded by an aiea of discoloiation and seemed 
about to foim an indolent ulcei The piovisional diagnosis was an inoper- 
able abdominal saicoma, piobably originating in the ci34Jtorchid The 
patient was lefeiied foi i adio-therap}' to Dr F C Wood, who has given him 
eight treatments, the first being January 5 The following ones weie the 
9th and 20th, aftei which the tumor had disajipeared These treatments were 
heav}'’, about 90 pei cent of an arythema dose, at 200 K V , with 5 mm cop- 
pei and i mm aluminum filteis Ihe subsequent treatments have been lighter 
piophylactic doses To-day the engoigement and oedema of the limbs has 
disappeaied, the abiasion has healed and no tumor can be made out 

Dr William B Colly said that he had examined Doctor Mathews’ 
patient very carefully and had been unable to find any tiace of anything 
abnormal in the abdomen The case m his judgment shows that a very laige 
inoperable abdominal metastasis, following sarcoma or teratoma of the testis, 
may disappeai under either X-ray 01 radium lieatment Doctor Coley recalled 
a case in his own experience at the Memoiial Hospital some eight yeais ago, 
in which a tiimoi, consideiably laigei than the one found in Doctor Mathews’ 
case, had disappeaied under a single tieatment of radium (12,000 me hr at 
10 cm distance) , the tumor had neaily disappeaied at the end of thiee weeks, 
at the end of a month, it had entiiely disappeaied and the patient gained 
considerably m weight At the end of foui months, howevei, the disease 
recurred, causing death m six months The lecuirent tumoi showed little 
effect from fuilher ladiation Jn Docloi Mathews’ case, Doctoi Coley 
believed that the tumor would piobably recui and piove fatal m the end In 
his opinion, the numbei of peimanent cuies m saicoma of the testis would 
be gieatly inci eased if piolonged tieatment with the mixed toxins of ery- 
sipelas and Bacillus piodigiosus weie used as a loutine measure immediately 
after piimary lemoval of the tumoi Doctoi Coley lefeired to one of his 
previous publications on Cancel of the Testis, containing a repoit of 64 cases 
personally observed, with special reference to 12 cases of cancer of the 
undescended testis In only one of the latter group of cases had a permanent 
cm e been obtained , this was a case which had been operated upon by 
Dr lioward Lihenthal, m Decembei, 1908, immediately aftei prolonged 
toxin tieatment w^s begun and earned out undei Doctoi Coley’s diiection, 
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the patient is well at the present time. o\er ■sixteen >ears later Anothci 
ca'-e which he recalled had been referred to him in JiiU iQoS h\ Dr John B 
Murph). after he had remo\ed a \er\ large round-cell sarcoma of the imde- 
scended testis The to'^ins were gnen for nearh a }eai , the patient remained 
well for three \cars and then died of probable metastasis o+ the lung Doctoi 
Colec then described a case which he hclie\cd showed that much could some- 
times he accomplished in fai adcanced inoperable cases tieated In a com- 
hination of the local effect of radium with the scstemic effect of the mixed 
toxins The patient, a man of fort\-two \ears had been referted to Doctor 
Cole\ In Dr Charles H Ma>o. inJuK 1919 with a huge inoperable abdomi- 
nal lecurrence, together with metastasis m the supiaclaMCular region left 
side, the sr/e of a hen s egg Under a combination of toxin- and radium- 
treatment the mass apparently entirely disappeaied The toxins weie kept up 
wnth occasional internals of rest for se\cral years and he receued a radium- 
pack tieatment anmialh He leinamed m good health until a couple of months 
ago w'hen he began to hace symptoms of pain and discomfort in the region 
of the duodenum, although no palpable tumor could he disco\ered exploia- 
tory opeiation done a week ago recealed a mass of enlaiged glands in the upper 
abdomen just behind the duodenum 

Dr Cii muxs Gordox Hi:\d referred to a case m which he had operated 
foi a sarcoma of the testicle Aftei orchidectomy an exploiatort laparotomy 
was done which re\ealed a mass of glands along the aorta leading up to a 
laigei mass surrounding the left kidnex Histological examination of the 
kidne\ tumor was the same as the testes This patient was tieated wuth radium 
and at the end of a ^eal had no clinical 01 X-ray CMdence of sarcoma This 
patient was opciated upon in 19T9 and he has remained well e%ei since 

RECONSTRUCTION WORK AFTER EXTENSIVE LACERATION 

OF FOREARI^t AND HAND 

Dr Kiri’.y Dwight pre'^ented a man twenty -eight years of age, wdio in 
August 1922 was stiuck by a Fifth Arenue bus and was dragged some dis- 
tance He was hi ought to RooscAclt Hospital and was opeiated upon at once 
The following injuiies to the light foiearm and hand w'ere found 

The skin together with the subcutaneous tissue and deep fascia had been 
torn almost cntiich from the forearm from just aboce the elbow to the WTist 
OnI\ a nairow stiip about 6 centimeties in width had been left extending 
fiom the medial side of the elbow to the anterior aspect of the wrist , and this 
had been scpaiated fiorn the deeper stiuctures so that it foimed a bridge All 
the sunerficial muscles of the forearm were exposed and the extensors carpi 
radiahs longioi and hrcMoi and the extensor communis digitorum w’ere badh 
crushed and lacerated There was a compound fracture of the middle third 
of the shaft of the radius A\ith the uppei end of the lower fragment p’-ojecting 
backw.ud through the muscles and there was a posterior dislocation of the 
licad 01 the ulna The skin and palmar fascia had been torn from the entire 
palm, ex])osing the dexm tendons of the fingers The thumb had lieen 
denuded of skin exccjit o\er its distal phalanx and the small muscles of the 
thumb had been destioyed almost entireh All the fingers were lacerated 
Circulation and ncr\e trunks weie not injured 

The operation consisted m a careful debridement, as it was realized that 
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the hope of saving the arm depended on the prevention of infection and the 
saving of the bridge of skin extending from the elbow to the wrist 

Nothing was done at this time to the hones, as the condition of the patient 
did not warrant an) further operative procedure 

Dakinization was started at once The manipulation of the arm was 
exceedingly painful, especially during dressings, so at the end of five days the 
arm was suspended bv means of tongs in the radius Suspension by the 
fingers was impossible owing to their laceration This procedure added 
greatl) to the comfort of the patient 

By the nineteenth da) the granulations over the upper part of the forearm 
were ready for grafting, so this was done, using small deep grafts At the 
same time” the radius was wired after cutting awa) the tip of the lower frag- 
ment, which was exposed and had become necrotic 

During the fifth week Ihiersch grafts were placed on the hand and the 
grafting of the forearm was completed 

In the ninth week the silver wore w'as removed from the radius, six weeks 
after it had been inserted Union was firm , there were no sequestra 

Six months after injur) theie was no pronation or supination and the 
wrist was held in abduction due to the relative lengthening of the ulna X-ra) 
showed a bon) bridge between the ulna and what had been the upper frag- 
ment of the radius 1 his was noticed now for the first time but the original 
callus must have been laid down wdiilc the fracture was still unreduced 

An incision was made over this bridge postenoih and it was chiselled 
awa) Then the head and about 3 cm of the shaft of the ulna were 
remov'ed subperiosteally 

Pronation and supination immediatel) became free but the wrist remained 
fixed in abduction There was a s)nostosis between the radius and the semi- 
lunar, caused, no doubt, b^ an inflammator) process set up b) the tongs, and 
extending down to the wrist-jomt 

One month later the semilunar bone was excised, using a posterior longi- 
tudinal incision medial to the extensor tendons of the fingers As soon as 
this was done motion in the wrist became fice 

About a )ear after his injury the patient entered the hospital for the 
fourth time in order to have a jdastic ojjeration done on the palm of his hand 
At this time the palm was much conti acted, drawing the fingers together 
motion of the fingers was limited and occuired principal!) at the metacarpo- 
phalangeal joints The flexor muscles in the forearm had "been dev'eloped con- 
siderabl) b) a svstem of exercises he had been taking 

Tbe scar tissue of the palm of the hand was dissected out The 
tendons of the ring and little fingers were adherent to the scar but those 
of the index and middle fingers w^ere perfect!) fiee A pedicle flap was made 
from the skin of the abdomen and sutured in place on the palm The pedicle 
was cut after twentv-one days It was at first intended to have the pedicle 
sufficient!) large to bring around and cover the thumb but it had contracted 
and especially nai rowed so much in the twentv^-one davs that this was 
not feasible 

About five months after this the patient entered the hospital for the fifth 
time The hand was much improved, the palm was not so much contracted 
and the fingers w'ere not drawn so much together There was good activ^e 
flexion at the metacarpo-jffialangeal joints, but in so doing the fingers them- 
selves remained straight However, if some one held the proximal phalanges 
extended the patient could activel) flex the mterphalangeal joints 

The logical explanation for this phenomenon seemed to be that there was 
a lack of balance between the flexors and the extensors of the fingers The 
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nc\oi‘^ and pcrha])s especialh the lumbiicales had 1 )econie poweiliil through 
e\CKises m flcMon. while the extensors had not been so excicised In addi- 
tion the latter had been the ones injuicd in the accident and had suflcied actual 
loss of substance And the\ might be hampeied b\ the scai tissue at the site 
of the coiiipouiKl fracluie Ihe motion tliat the patient could not do was 
to hold the pioxim.il phalanges of the fingers extended In means ot the 
extensois, wdule he flexed the middle and distal phalanges 

dhe seal tissue at the site of the fiactuic wxas lemoeed and although no 
adual adhesion to the muscle could be found eet the funttion of the fingeis 
seemed to impiove a little soon after 

Since then the patient has been titing to use the hand m a normal natuial 
WMV and has been exeicismg the extcnsoi muscles instead of the flexoi giouji 
Consideiable imjnovcment h.is taken place, on actiee flexion of the fingeis the 
intei phalangeal as w^ell as the metacarpo-phalangeal joints aie bent 


SIMULTAKFOUS CARCINOMA OF BOIH BREASTS 


Dr Jamis M Hn /.KOI picsented a woman, age foitj-seeen, wdio wms 
lefeiied'to him by Doctoi Holland, of Lenbiook, on May 22, 1922, with a 
histoiy of a him]) in the left hi cast wdiich she had noticed tw'O weeks befoie 
that date and wduch alti acted attention because of a drawnng sensation in that 
1)1 east Twenty yeais ago, follow'ing the biiih of a child, the patient had 
small lumps in both hi casts She has had a small luni]) m the right hi east 
wduch she thinks she has had foi a long time, but has noticed no leccnt 
change in it 

lixamination of the breasts show's a small haul inegular nodule m the 
left 1)1 east in the uppei oulci quadiant siighth adheient to the skin, but othei- 
w'lse movable dlicie w'eie paljtable nodes in the left axilla wduch w'erc not 
laige noi paiticulail) haul Theie w'as a sinulai nodule m the light breast 
hut no palpable nodes in the light axilla 

Ma) 23, 1923, the left breast was remoced thiough an elliptical incision 
Examination of a fio/en section showed the tumoi to be an adenocaicmoma 
Fuilhei radical excision of the axdlaix contents and pectoial muscles w’as 
then done The light hi east w'as then lemoccd b) ladical excision wuth skin 
giaft to coNCi the aiea not closed b\ sutuie of the skin 

1 he jiathologicai lepoit of specimens of both breasts wnth pectoial muscles 
and axillai} contents is as follow's The left bieast is the seat of two haul, 
])ooii\' cncumscnlied nodules hacing the gioss features of caicinoma The 
axiilai) contents tontain slighth enlarged and opaque nodes The light bieast 
IS the seat of a single haul, honec -combed nodule (about i to 1^2 cm ), also 
ha\ing the gioss fcatuies of caicinoma Some of the axillarc" nodes aie 
slighth enlaigcd and ojiaque 

Undei the nucioscojie the sections of all the tumous of both bi easts ha\e 
the featuies of adenocauinoma The Icmiih-nodes m both axill.e show' 
iinoheinent 

'ihe p.itient left the hos])ital sixteen da}s after the operation and has had 
no iK)si-opeiati\e X-ia\ tieatment 'khc jiaticnt has gamed weight since (he 
opeiation and now a])])roximatch ihice cears after the opeiation, is entirch 
well .uicl fue Horn ,uu signs of lecurience 


Dk WiiLUM B Coi.n said he had obsened a numbei of eases of 
Inl.Ueuil bieast tumor He could lecall some six 01 se\en at the jiresent 
moment Ik had h.id howcwci. onh one case ot simultaneous development 
ot bie.ist c.mcer .md this h.ad occuned in a voting girl iucnt\-one veais of 
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age, and had, apparenth^ been produced by a severe local trauma This 
patient had fallen upon an icy pavement, se\erely bruising both breasts, two 
or three weeks later, tumors dcA eloped simultaneously in both lireasts and 
grew ^er3" rapidh', the glands in both axilke were ]n\olved Although he did 
a complete radical operation, consisting of the removal of both breasts and 
the glands in the axillai, a recurrence took place in about six months, causing 
death m less than a year lie also recalled a case of carcinoma of both breasts 
which had been apparently permanently cured This patient, in 1906 and 
1907, had had two operations performed on the left breast, microscopical 
diagnosis fibroadenoma, m the same jear, the entire left breast was removed 
One year later a recurrence de\ eloped in the right breast, remo^al was done in 
Februaiy, 1908 Microscopical diagnosis t\pical carcinoma In Februar\, 
1909, there w'as a hard, carcinomatous mass occupying the entire left pectoral 
region with involvement of the cer\ical glands from the clavicle nearly to the 
mastoid An absolutely hopeless prognosis w^as gn en to the patient’s famih , 
how'e\er, at their urgent request. Doctor Cole\ finally consented to tr) the 
toxins in the hope of possibW retarding the progiess of the disease Ihe 
treatment w'as carried out at home b} Dr William J Bott, of Palm3ra, New 
York Immediate and striking impro\ement took place with the first tew' 
w'eeks, the treatment w'as kept up for nearh' two years, the patient remained 
W'ell fourteen -sears, but this patient’s famih physician now informs him that, 
a few w’eeks ago an apparent recurrence was noticed in the axilla, which he 
intended to remove The case will lie more fully reported later 

PULSATING EXOPHTHALMOS 

Dr Jvmcs M HifZROi presented a woman, age thirt}-se\en, who w’as 
admitted to the New York Hospital, August 20, 1917, complaining of a roaring 
noise in her head and loss of sight in the left ese ihe woman had been a 
patient at the Xesv York Hospital for a \ar\ing number of conditions since 
1906 In 1911, she had an operation for suppurating inguinal adenitis 
(bubo) and liilateral purulent salpingitis In 1915, she began to have head- 
aches, dizz) spells and pains o\er the left side of the head and vomiting 
attacks following a blow wdiich she thinks she received o\er the left side of 
the head At this time she had disturbance of vision in the right eye, some 
loss of external rotation m that e\e and a four plus Wassermann The 
X-ray showed roughening and irregularit}' of the sella turcica which was pos- 
sibh due to an osteoperiostitis of the bone During this period examination 
showed the field of vision limited m both eyes, more so on the right There 
was oedema of the right optic ner\e, the Aessels w^ere engorged and the 
pupil dilated and immo\able She was placed on antiluetic treatment, wdiich 
w^as rather irregular!} carried out because of the patient s irregular attendance 

In June, 1917, she w^as readmitted to the hospital complaining of a roaring 
noise in her head and difficult in Msion There was a loud bruit cner the 
entire head, most marked upon the lelt side, but well heard o\er both eyeballs 
In the inner angle of the left e)e there was a pulsating vessel w'lth a distinct 
thrill, wdiich thrill disappeared after compression of the left carotid artery 
The field of vision w^as markedly limited m both eyes, most marked on the 
right eye in wFich there w^as practically no sight wdiatever, with atrophy of the 
optic as described The left optic nerve was swmllen and the vessels engorged 
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There was maikec] exopluhalmob in both e}es Opcralion was aclMsed 

and lefused „ , i 

In '\iigusL 1917 the patient returned to the hospital jiractioaliN nliiKi and 

consented to opciation. which was done In the method of Poita Ihiough 
a trans\eise incision at the base of the neck the common catotid artci\ was 
occluded, by a stiip of chiomiciml pig's hladdei (Baei's memhiane), about 
o ^ cm wade, which w'as tied about the common caiotid aitei} until it almost 
occluded that \essel and only a \er} faint pulsation could be felt distal to the 
Jigatuie The intention wms to completely occlude the vessel if no ceiebral 
sMnptoms aiose Following the occlusion the loaimg chsappeaied, the hiuit 
disapiicaicd, and the patient’s sight m the left ese began to nnpioce 1 he 
exophthalmos gradually diminished and the patient left the hospital sixteen 
days aftei the opeiation inaikedl} iinpioved Since that time she has been 
undei ticatinent in the Syphilology Clinic and has leinained fiee fiom the 
symptoms foi wdneh the opeiation w'as done Hei left eye now^ has about 
thiee-quaiteis noimal Msion Theie is none m the light e}e 

LATE RESULT OF SPLENECTOMY FOR IDIOPATHIC PURPURA 

Dr Tami:s iM IIit7R0t piescnted a case of splenectomy foi heinonhagic 
purpuia — wdneh wxas reported in the Axn'als or Surgcrv foi August. 1923, 
in the ])eison of a giil, eight }eais old, wdio w^as admitted to the Fust 
Medical Division, New^ Yoik Flospital, Januaiv 27, 1923, the lemoval of the 
spleen being done Fehiuart 27, 1923 The patient has remained entiiely 
w'ell since the ojieiation and now" has piactically a noimal blood count w"ilh 
noi inal bleeding tune 

ACUTE PERFORATED PYLORIC ULCER, CONDITION TWENTY-ONE 

YEARS AFTER OPERATION 

Dr ErJsw'ORiii Flioj. Tn . piesented a man. now" fifty-nme \eais of 
age, on wdiom he opeiatcd foi pilonc ulcei at the Picslwleiian T-fospital, 
tw"ent\-one yeais ago At that tunc he gave a gastiic hisloiy extending 
o\ei seven )cnis. consisting of attacks of indigestion, nausea, and fainting 
attacks wdncli sometimes intcifcied w"ith his w"Oik foi a number of da>s and 
at olheis did not even confine him to the house Theie w"eie no bloodv 01 
daik-coloied stools and the attacks suggested appendicitis rathei than gastric 
ulcci On the tw^elfth of Deccinbei, immediately aftei lunch, he w"as seized 
with intense pain and Avas taken to the hospital wheie, at S o'clock his abdo- 
men W'as opened and a peifoiated ulcci found on the anteiioi surface of the 
duodenum neai the pi loins The opeiation consisted of the closuic of the 
pcifoiation WMth a puisc-stiing suture and the inseition of a cigarette dram 
Duiiiig coiualesccnce the patient dc\ eloped a biiatcial phlebitis wdneh even- 
lualh coinpleteh subsided Since tbe ojieration he has enjo\ed excellent 
health and has been entneh fice fimn all gastric disturbance 

PecenlK an X-uia stuch has been made to dctcimine the jiresent condition 
of the duodenum at the site of the foi met pcifoiation This m\cstigation 
was made In Dnctoi Tmhoden who icpoits that with the exceiition of a^shght 
iiicgulaiilA 111 Its first part tiie duodenum as w'eli as the stomach are m c\cn 
lespcct entiieh noimal 

Dot 1 OR 1x110! icmaikcd that thi‘. case is not acia exccjitional, foi of a 
consideiable nuinhei of opeiations for closuie of duodenal m pc lone per- 
foiations the niaionty of patients haAc leinained aacII AAithout the need of a 
suhscmient gastio-enterostonn Doctor Imhoden is of the otimion, howCAci* 
in whuh o])inion the lepoitci agieed that sufficient niACstigation with the 
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X-ra)’- has not been done subsequent to the closure of a perforation, to 
determine the ultimate condition of the stomach and duodenum In a A^ery 
considerable number of cases, as in the present instance, the complete and 
permanent fieedom fiom all subjective gastric disturbance for a long period 
would indicate that after the closure of a perforation without a gastro- 
enterostomy the ulcer had remained definitely healed and that a gastro- 
enterostomy at the time of closure would have been superfluous The 
results of gastro-enterostomy in simple ulcer even though generally satisfac- 
tory, aie so problematical because of the possible deielopment of marginal 
ulcer and the need of subsequent suigical measures for recurrence oi other 
complication that it is best to limit the primaiy opeiation to a simple closure 
of the perforation In this connection some yeais ago after an exhaustive 
study to determine the frequencv of subsequent gastric trouble after closure 
only of perforations, he could find no instance of mechanical pyloric obstruc- 
tion Avithin the first ten days aftei operation, and onl} one or two cases as 
early as the third Aveek Usually Aeais elapsed before a gastro-enterostomy 
for either a recun ence or stenosis proA^ed necessarA, if at all Fuithermoie 
he Avould like to emphasize the fact that in relatn^ely inexperienced hands 
the addition of a gastro-enterostoni} to the closure of the perforation 
materiallj'' increases the operatn^e risk, and that most of these cases, belong- 
ing to the emergenc}' class must necessanh be done b} surgeons of 
limited experience 

C^SE II GASTRO-ENTEROSTOMY FOR PYLORIC ULCER, SIX YEARS 

AFTER OPERATION 

Doctor Eliot piesented also a AA^oman Avho six Acais ago had a gastro- 
enterostomy pel formed for a tjpical duodenal ulcer near the pyloric ring 
The patient made a good i ecoA'ei y One yeai ago she retui ned Avith sa mptoins 
of enteroptosis A rontgenogram shoAved a large excaA'ated ulcer on the 
lessei curA^ature and a gastro-enterostonn oiifice that AAas not Avorking 
If the ulcer had been situated near the pAl'orus a second gastro-enterostonn 
could have been made, but the ulcer aa’RS so laige and on the lesser cunature 
that It Avas decided to postpone ain ojieration The jiatient AA'as therefore 
giA^en medical treatment Avith sulisidencc of all subjectiA^e sAinptoms A feAv 
days ago another series of rontgenogiams AA'as taken and she AA^as examined 
fluoioscopically b) Doctor Imboden aa'Iio found no indication of an ulcer 
on the lesser curAature and both the stomach and the gasti o-enterostonn 
oiifice Avere AA'-orking satisfactoi i1a For some reason, peihaps a spasm, at 
the time the first lontgenogram AA'as taken the gasti o-enterostoiuA orifice did 
not Avork This case illustrates aa'cII that in spite of a gastro-enterostomv 
recurrence sometimes appears eAen in aggraA'ated foim and that eA'en under 
unfaA'orable conditions relief maj' be obtained Avithout operation It AA'as the 
reporter’s belief that all such cases should haA'e the benefit of the same 
medical treatment as is ordinarily adopted for gastric and duodenal ulcers 
before any operation AA'hateA'ei is attempted 

Dr Lcox T LeWald (b)' inAitation) said that fiom the rontgenograms 
AA'hich Doctor Eliot shoAved, he behcA'ed that five out of ten rontgenologists 
Avould have made the diagnosis of duodenal ulcer at the present time, AA'hich 
shoAvs hoAV necessary it is to haA'e the personal and clinical historj' of a case 
together with the X-iay findings befoie a i ontgenologist can safely Aentuie 
an opinion Avhich should rarely, if eA'Ci , be based on the X-ray evidence alone 
Here theie is a persistent deformit}' of the duodenal cap due apparently to 
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adhesions which would lead to a diagnosis of a pathological condition being 
])iescnt These cases should be followed up alter a number of \cars Doc- 
toi LcWald has followed a large number of cases for se\eial months and 
in a few instantcs for se\eral }eais aftei opeiation 

Dh I011X A TslcCurj.KY was of the opinion that about one-half of the 
pcifoiated tilccis would heal mth a simple closure of the peifoiation Iheic 
was. howe\er a large peicentage of cases \\hn‘?e ‘;\mptoms would leciii aftei 
this piocedurc, and he thought that man\ of these cases could be lecognmed 
at opeiation and. if the patient’s condition peimitted. a moie extensne pio- 
ceduie such as a gasti o-enterostomy or in suitable cases a IIorsle\ opeiation 
could be peifoimcd so saving the patient a second opeiation 

In the experience of the First Surgical Duision at Eellevue, coveiing 
o\ei 40 cases in the past five >eais, there had been no moitality in the cases 
selected foi immediate gasti o-entei ostomy 

In tivo cases in which it seemed advisable simply to close the peifoiation 
ohstinction. made a secondan gasti o-entei ostomy necessaiy cvithin ten da^s 
of the oiiginal pioccduie 

Dr Gi:orc.i: Woolsly said that he had had to le-opeiate on patients 
who had been tieated foi peifoiation without gasti o-enterostom^ One mem- 
bci of this Society had had a second peifoiation a few \eais aftei the fiist 
peifoiation, tieated by sutuie, and he kneiv of olheis Not a few of these 
cases have to be ojiciated on again latei, due to iccuirence 01 of ulcei 01 per- 
foiation to contiactuies He belieced that when the condition of the patient 
justified gasti o-enteiostoni} that this was the piopei thing to do It is a safe 
thing to do and adds to tlie jiatient’s piognosis both foi the picsent and foi 
the futuie As to Doctoi LeWald’s statement that some 1 ontgenologists 
ivould considei that the X-ia} Doctoi Eliot showed gace ecidence of an active 
ukei He had opeiated that da\ on a jiatient at Belleiue Ilosintal on whom 
he had opeiated eight ceais ago foi duodenal ulcei She ivas well foi two 01 
thiec ceais and then s}inptoms lecuiied not those of ulcei. but epigastiic 
fulness. nuKh gas in stomach and j)ain and tenderness at site of gall-bladdci , 
diagnosed as a gall-bladdei condition Stones weie piesent in the gall- 
bladdei which was lemoied Then the duodenum ivas exposed, hut did not 
piesent am eMdence of ulcei, although the X-rai indicated its jnesence He 
ivas loath to lescct the duodenum, hut finally decided to do so on account of 
a feeling of slight induiation posteiioih It evas found that the old ulcei 
had healed One could see that the ciatci had been covered o\ei In contin- 
uous mucous membiane and there was no macioscojnc eMclence of an actnc 
ulcei that the X-ia\ lejioit had indicated This was later confiimed hi micro- 
scojiic ex.unination 

Dk W h 1 7 \ \i Ij Coi^i v stilted that his cilclest case of jierforatecl ulcei 
tieated In siiujile closuic without gasti o-enterostom\ is now w’ell fifteen 
\eai‘> latei He belieies that suigical opinion at the present time both here 
and in Icngland fa\ors simple closure, reselling gasti o-enterostom\ for a 
latei opeiation in case thcie is a recuiience of sMiijitoms In his opinion 
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gastro-enterostomy perfoimed as a routine measure at the time of perforation 
would add distmctl)" to the mortality, hut if reserved for the comparatively 
small number of cases that later dexelop lecurrence, it can be performed with 
much greater safet}" 

Dr John F Connors said that in 1915, he published a report of 45 
cases of perforated gastric and duodenal ulcer nith 8 deaths He was very 
glad to hear Doctoi Eliot adxocate simple closure m these cases Personally 
he thought this the only thing to do Four years ago he argued this subject 
xvith Doctor Deax'cr xvho adx^ocated the additional gastio-enterostomy, but he 
IS still convinced that in the ordinal} run of cases simple closure is the ideal 
method Doctor Eliot spoke of this case baring had no retuin of symptoms 
after twenty-one }ears Doctor Connors has a case which he operated upon 
fourteen rears ago for trvo perforations m the anterioi rvall of the stomach 
rvhich has remained free from symptoms In the 39 cases rvhich rvere closed 
by suture, in many of rvhich he felt that he caused a pyloric obstruction, in 
only trvo of these cases rras it necessary to re-operate on account of pyloric 
obstruction In reference to the Horsley operation the last trvo cases upon 
rvhich this operation rvas done on his service ended fatalF 

Dr Charles Gordon Heto said that for the last four years at the 
Post-graduate Hospital they' had been doing the Horsier operation for duo- 
denal ulcer He recalled trvo cases rvith acute perforation, previous to this 
tune, m rvhich the perforation rras closed The first patient made an unevent- 
ful recoverv and gare no furthei eridcnce of ulcer The second patient also 
had the peiforation closed and six rears later he had a profuse gastiic hemor- 
rhage Rontgen-rar examination rerealed no defect and he has been free 
from symptoms from that time to date In the last four y'ears in trventy 
cases m rvhich the Horsley opeiatioii had been done, there had been no 
mortality This operation accomplishes a complete cure of the ulcer and 
gives adequate drainage through the prioriis 

Dr Richxrd Lexvisohn said that the question rvhetlier one should add 
gastro-enterostomy 111 cases of perforated pyloric or duodenal ulcers must 
be decided br the individual case If there is marked stenosis after the suture 
of the perforation, it is rvisei to add gastio-enterostomy Some rears ago the 
speaker adrised adding gastro-entei ostomr m erery' case, because he then felt 
that this operation might be an important factor m the cure of the ulcer His 
viervpomt has changed since then and he does not norv believe gastro- 
enterostomy ought to be pel formed simply as an added factor for the purpose 
of curing the ulcer Whether as often stated, the perforation of an ulcer 
practically assures a permanent cuie. is rery doubtful, the speaker has seen 
many cases that rvere proof to the contrary He has seen cases requiring 
re-operation four rears and even more after suture of a perforated ulcer 
The secondary' operation shorved the ulcer m the same place, rrhere it had 
been found at the time of the perforation 

Regarding Doctor Eliot’s second case, it rvas probable that the ulcer had 
healed, but only' temporarily', he had seen this happen quite often There is 
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a life qcle of an ulcer, the) flaie up and without treatment the\ practicall} 
di^-apjieai, and then flare up again He did not think it had been pio\en that 
the ease was impio\ed through medical tieatment The question of how 
much medical treatment helps in ulcer cases, especial!} m gastric ulcer is still 

an o])en one 

Du Jamls Hir/uoi said that he could not agree with Doctoi Eliot 
that ulcer of the lessei curvatuie was a condition which should be tieated 
medically He h.id thiee cases iccentl} which had been so tieated and 
which finally came to operation wnth a carcinomatous change in the ulcei 
A number of the cases on the Fust Division at the New' A oik Hospital ha^c 
been found to be caicinomatous at opeiation Balfour makes the statement 
that ulcei s on the lesser curcature aie not medical cases liecause of their 
tendency to undeigo caicinomatous change Doctoi Hit^iot felt that because 
of this tendenc} to carcinomatous degeneration opeiation W'as much inoie 
advisable in the early stages of the disease 

Dk Elglni: H Pool said that some \eais ago (Annvls oi Suiua'Rt, 
1922, vol IwM, p 457) Doctoi Dineen and he m\estigated a senes of about 
59 cases of pei foiated ulcei to find out wdiat proportion of those m wdiom the 
peifoiation wvis suttiied and no gasti o-enterostom} done had lecuirence of 
gastiic S}mi)toms and came to opeiation The\ found that about one in 
three definitely lecuiied There w'erc lo such cases out of a few' otei 30 
follow'cd for some ycais Of the 10, 7 had a secondaiy gasti o-enterostomy 
peifoimed and the othei three had pylonc obstiuction but lefused operation 
In some the symptoms developed a consideiable peiiod aftci the first opera- 
tion So one mav wrongly imagine foi a numbet of yeais that a patient is 
cuied If a piiman gasti o-cnteiostonn is done as a 1 online mcasuie, 2 out 
of 3 cases aie subjected to this pioceduie unnecessaiily In the cases w'hich 
latci need a gastro-entei ostomy, it may be done w'lth lelative safety and 
undei definite indications Of course, all the cases must be caiefully follow'ed 
'J he point IS that loutine emplocment of gastro-entei ostomy for pei foiated 
ulcei s should be condemned In certain selected cases it should be done 
The indications arc almost self-evident 

SARCOMA OF TRACHEA, CONDIlIOK TEN \ EARS At TER 0PER.\l]01s 

Dr Eli sworth Erioi, Jr piesented a }Oung man who ele\en years ago 
ga\e a histon of a small lump in the tlnioid legion of six months’ dm ation, 
and loss of \oice Examination In the lar\ngoscope was unsatisfactoi} , 
although the rocal coids were nariower, theie was some encroachment on the 
lumen of the iqipei part of the tiachea On ojiei ation a round mass under the 
tlnioid isthmus, which was attached to the trachea and did not mo\e 
with deglutition was remoAed and pro\cd to be a small spmdle-cellcd sarcoma 
Hamiostasis was satisfactoix and convalescence prompt Eight months 
afteiwaid he was le-admittcd to the hosjiital with a recurrence and was a"am 
opeiated on b\ one of bis associates The tumor had then become adherent to 
llie tiachea so that a bit ol tracheal tissue was excised in its icmoial and 
damage was done lo the left nigular \cm which was quickh rtpaned Dunm/ 
the ]iast e!e\en ceais the patient had coopeiated with the follow-up s}stem of 
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the Presb3'terian Hospital During the first two years after operation he 
was referieci to the General Memorial Hospital foi treatment with X-ray and 
to Doctor Coley for injections of toxins, the latter being continued for one 
year , about five years ago radium was applied for a period of six months as a 
precautionary measuie His hoarseness is less now than hefoie the first 
opeiation He is woiking regularlv, has not lost weight oi flesh, and X-ray 
of the chest shows no indication of metastasis 

ANATOMY AND TREATAIENl OF REDUCIBLE INGUINAL HERNIA. 

Dr Ellsworjii Eliot, Jr . lead a jiapei with the above title, for which 
see page 441, Septembei Annals oi Sukglry 

Dr William B Colry said that as to Doctor Eliot’s statement that 
“ It is onl)^ m cases of long standing, when the sac is of large size, that the 
cord ma) he along its inner side along the site previously occupied in foetal 
life b}' the processus saccifoimis an acquired inguinal henna might naturally 
be expected to develop. Natures obliteration of the processus sacciformis, 
howevei, is so comjilele that the lesulting connective tissue stiand can rareh 
be identified and the piocess of lepaii is so effective that, in an acquired 
inguinal heinia the parietal peritoneum, finding a path of lesser resistance 
than that along the obliterated pouch, protiudes through the internal ring 
along the inner side of the coid and close to the outer side of the deep epigas- 
tric vessels In a large numhei of incipient inguinal heinue the writer Ins 
found this 1 elation constant ” His own experience is not in accord with 
Doctor Eliot’s, for he had found the sac to he anterior to the structures of 
the cord not only m the so-called congenital tvpe m which the tunica vaginalis 
communicates with the heinial sac, but 111 practicallv all othei stages of 
development of an oblique inguinal hernia from the small incipient sac to 
the large sciotal henna His understanding of the development of a so-called 
acquired henna, appaiently, diffeis somewhat from Doctor Eliot’s He 
believed with Hamilton Russell that practicalh’’ all cases of oblique inguinal 
henna are really of congenital ongm, that is that they develop in an unob- 
literated process of peritoneum which was piesent at biith and never became 
entirely obliterated Wheieas, Doctor Eliot states that Natuie's obliteration 
IS so complete that the resulting connective tissue stiand can larely be identi- 
fied In all cases of oblique inguinal henna both in children and in adults, 
the speaker had found the sac spread out like a fan over the entire anterior 
suiface of the cord and surrounded in common with the cord bv a thin lajei 
of fascia It is only in the direct type of henna in which the sac, never 
having been inside of this lar'er of fascia, piotrudes foiward and usually to 
inner side without intimate 1 elation with the coid itself as heinia develops 

The relationship of the sac to the cord is well brought out by Hamilton 
Russell m Ins paper on Inguinal Heinicv Then Vaiieties, Mode of Oiigui, 
and Classification (Biifnh Journal of Suigeiy, Apnl. 1922, p 502) Russell 
believes that all varieties of oblique inguinal henna are determined bv 
developmental variations m the anatom)'- of the processus vaginalis He 
states that it would seem practically impossible that a new and acquired sac 
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could Hud Its \\d\ thiougli tlie canal and into the scrotum spreading out in 
a fan-like manner. haMUg the most close relations \Mth the coicl and the 

\csscls and “^ui rounded h\ a co\ered membrane 

Doctor Ehot states that in cases of unilateral bubonocele in adults m 
which tlic frccjucncc cvith which a henna subsequent!) de^ clops within a 
conqiaratncU short tune on the non-affected side, has led him to achisc 
simultaneous operation on both sides when the external abdominal ring of the 
non-affcctcd side is lax and of met eased dimensions While this piactice has 
been adopted b\ a numbet of w’ell-known surgeons the speaker had ne\ei }et 
liccn coiiMUced that it w'as a wise one While it is true that operation on the 
non-aficcted side oi the side on wdiich there is a slightK enlaiged img, often 
show's the presence of a \cr) slight funiculai process or incipient sac w'ell 
within the intcinal iing especiall) on ti action of the coid, he hehe\ed that the 
gicat majont\ of these patients mac go on for many ceais and perhaps foi 
their entile life, w’lthout the development of an actual hernia A study of end- 
lesults 111 cases at the Hospital foi Ruptuied and Crippled supports this view' 

He was glad to know that Doctoi Ehot legarrls the Bassim operation as 
one not onl) w'cll descning of lecognition but one w’hich, in spite of certain 
ininoi modifications in technic, is still based on sound singical principles 
It is lather icinaikable that an operation which the gcneial concensus of 
suigical ojiinion foi moie than thnty )ears had legaided as highly satis- 
factoiy sliould suddenh be disco\eicd to be based on enoneous anatoinical 
and suigical ])iinciples 

Although Scehg and Choukc, after an elaborate senes of experiments on 
animals i cached the conclusion that bun union is imjiossible w'hen muscle 
united to fascia and th<it. thciefore, it is quite useless to suture the internal 
o])lK|ue to Poupait’s ligament, Doctoi Eliot’s exjieiience, confirmed b\ that 
of Dow'd and L^lc. ^how' that in human beings, film and lasting union does 
occtii when the inlcinal olilique is sutuicd to Poupait’s ligament The 
s])cakci W'as cntiieh in accord with this opinion He had operated on man) 
cases of lecuirent henna in which a small lecuirence had taken place at 
some jiortion of the canal usuall) at the lowei end and )et over the w'hole 
icinaining poition of the canal the internal oblique was so firmh united 
with Poupaits ligament that it was almost impossible to dissect it off J-fe 
beheced that the lecuircnccs in these cases aie due to failuie in technic rather 
than to lack of efficiencN in the iinnciples of the Bassmi operation hatccer 
mac be the late of muscle united to fascia in animals we know that in human 
beings fnni union ccitainl) does occur between the internal oblique muscle 
and Poupaits ligament when united in jnopei and careful technic IR’cur- 
renccs following the P.assmi operation usualh occur in the internal ring and 
this bcH.uise too laigc an opening is made foi tiansplanting the cord Other 
rcaniences uhe ]il.icc m the lowei angle of the wound abo\e the ]mbic spme 
1 he number of both t\pcs of lecurrence max be matciialh lessened b) ob-crc- 
mg the f.dlowmg ]io,nts m operation <i) placing a suture aboxe the cord 
binning the sue of the internal ring to the size of the cord in the indnidual 
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case, (2) for the lowermost suture using the sttch clescubed in the article 
on Hernia m Keen’s Snigeiy, vol iv, This suture is so placed as to include 
the reflected portion of the external oblique and conjoined tendon, both of 
which aie brought into contact with Poupait’s ligament just as it enters the 
pubic spine, thus uniting fascia to fascia instead of muscle to fascia For 
suture material, he advocates the use of medium-si7e kangai 00 tendon 

A modification which Doctor Eliot has made use of, i c , o\er]apping the 
external oblique fascia is of verj’’ great -value m certain cases where the 
aponeuiosis is particulaih'- lax, and especially m direct henna In the great 
majority of cases of inguinal hernia, especiall) m j'oung adults, the aponeu- 
iosis is not lax and could not be made to o\erlap the coid without undue 
pressure , in these cases the ovei lapping is entirel) unnccessar} Furthermore, 
his own results show that the typical Bassini ojieration, supplemented liy the 
use of the sutures he had described, is capable of pioducing a peimanent cure 
in the great majoiity of cases 

Seehg’s idea that muscle will not unite to fascia has been adopted bv 
Gallic, Edmund Andiews, and others, and the opinion is freely expressed that 
the number of lecurrences following the Bassini opeiation is at present -verv 
large Furtheimore, the statistics of the Hospital for Ruptuied and Crippled 
are held m light regard on the giound that thej cover mostlv hernias in chil- 
dren which can easily be cured by an> method of tieatment This view is held 
by some m spite of the fact that, prior to the adoption of the Bassini operation 
at the Hospital for Ruptui ed and Crippled the statistics showed 40 per cent 
recurrences in children m one yeai , since the adoption of the Bassini method 
the percentage of lecuriences in children has been less than one Another 
criticism of the statistics of the Hospital for Ruptured and Cnpided is, that 
the cases hav^e not been followed up, and that if thev had the number of 
recurrences in adults would be found to be very large He had just recently 
taken occasion to examine a senes of 100 cases operated upon bv himself by 
the Bassini method, with the use of kangaroo sutuie, in the years 1895 to 
1897 inclusive , the types of hernia included are large irreducible, sliding c,ecal, 
femoial, ventral, and oblique inguinal, ninetv cases were traced from one to 
fourteen years, there weie only two 1 elapses, one. a slight weakness which 
developed almost two vears later, and the other, a small recurrence which 
dev^eloped two and one-half vears latei following a kick receiv^ed while fight 
mg Our recent statistics show a largei peicentage of recuirences in adults, 
but this I believe may be accounted foi by the fact that a veiy much larger 
number of patients are now being operated upon and it is extremely difficult 
to get a follow-up note on man)" of these cases, furthermore, a much laiger 
number of operations are now being pei formed by the house-stafif 

The real problem of the ladical cuie of hernia that has not been solved — 
or at least not until recently — is connected with direct hernia It is piobable 
that 10 to 15 per cent of recun ences follow operations for direct hernia, 
even m the hands of skilful operatois Gieat improvements have been made 
in the technic of operation for direct hernia by Bloodgood, Downes, Andrews, 
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Sdile) and others, hut the greatest ad\ance in the treatment of this Hire of 
hernw must he ci edited to Gallie, of Toronto While the method of using 
faseial strips for sutures was originated h\ McAithur tw cut} -four \eais ago, 
these strips wcie left attached at their pioximal end and they ^\elc limited m 
su])])h to the f.iscia of the external oblique Gallic conccucd the idea of 
fascial strips retaining their Mtahtv indcfiniteh without attachment, and he 
confirmed the tiuth of this o])mion b\ main cxpeiiments on animals He 
then cut strips of fascia fiom the fascia latti of the thigh and used these 
sutuies to close the laige openings of direct henna and lecuiient hernia, and 
showed 6o cases thus treated, without lecurience The speakci began using 
this method a little o\ei a \eai ago and had now ojierated upon 6o cases of 
huge diiect and large lecuirent heinia. with so far onh tw'O relapses, practi- 
cally all of these cases have been tiaced ft is important to note that neithei 
Galiie noi McAithur advise the use of fascial strips as a loutme measuie, but 
icscr\c this method for cases of large diiect, and recun ent henna 

Du F T Vak BbLunx, Ju , said that he agreed wnth Doctor Eliot that 
the sac was on the mnei side of the coid One can demonstiate this easily 
by displacing cold outward and find sac lieneath it and to inner side of it 
Dr H II i\T Lyli: said that m the discussion of the suture matenals 
wdieic applicable, he used the jMcAithur attached fascial stnps He has 
emjjloyed tins method in moie than one hundied cases He had at hist 
used the Gallie method of detached stnps from the fascia lata, but now 
leseives the Gallic method for those cases m wdnch sufficient fascia cannot 
he obtained fiom the external oblique 

The use of fascia as a sutuie matenal m henna is based on sound physio- 
logical pnnciplcs It IS a strong, supple, living suture wdnch becomes inti- 
mately incoiporatcd in the structuics Doctoi Lyle emphasised that no matter 
what the sutuie matenal w'as, all tension must be avoided Tight suturing 
means tissue tension, impaiiment of nutrition and the possibilit} of a leplace- 
nient fibiosis Such tension can be casih avoided In the elementar\ proceduie 
of placing parts m a position of musculai rest d'he flexed and relaxed jiosition 
siiniihfies closmc, aids union and insuies a comfortable coinalescence 

Doc I OR Lmj: has emploccd the position of ph} ‘biological muscul.ir balance 
foi fifteen }eais and found it most satisfactoi\ h'oi details he ’cfeired to 
ins papei on “ Value of Position m Opeiatne d'reatmcnt of Inguinal Hernia,” 
SGO No\ember, i(p20 pp 529-530 

Dr Slw’arii Eromax lemarked as to Doctoi Eliot’s statement as to the 
1 elation of the sac to the stuicturcs of the spermatic cord in the ordinal} 
obliciue inguinal henna His idea had alwacs been that the olihque sac he^ 
''Upeificial to the cord m the inguinal canal W hen the sac and cord are dis- 
sected well up to the internal img the stiuctuies aie found to be ariangcd 
111 the foun of a imigh triangle, the cessels to the outer side, the cas to die 
mnci side and the neck of the heinial sac abo\e and between thus the hernial 
sac. apiiears to haw " ^kidded ’ out between and a httle abo\e the 
cesscls which be lateral and the \a‘. which lies mesial 
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As for Doctor Eliot’s statement legarding the frequency with which a 
potential hernia exists on the side opposite to that on which the definite 
hernia is piesent, Doctor Erdinan said that in his own statistical study of 
inguinal hernia, published some years ago, direct hernia sooner or later was 
demonstrated to be bilateral in 66 per cent of all cases, whereas in oblique 
hernia 25 per cent eventuall) developed bilateral hernite 

Doctor Elioj, in closing the discussion, said that his paper dealt with 
oblique inguinal henna in the adult lather than in children, and the relation 
he had tried to emphasize of the neck of the sac to the cord pertained to 
adults He could quote at least one instance in support of the theor} that the 
sac in oblique inguinal hernia does not follow the original course of congenital 
heinia That was observed in a young adult of sixteen in which a peritoneal 
pouch without any communication with the peritoneal cavity was found in the 
inguinal canal On further investigation the actual hernial sac was found 
lying to the inner side of this pouch, while its neck was interposed between 
the cord and deep epigastric vessels as demonstrated in the paper The 
writer had stated that eventually a rotation of the neck of the cac around 
the cord occuried with the result that ultimately the sac lies anterior and to tlie 
outer side of the cord in the position Doctor Cole} describes The onh wav 
to settle the question is for both to seaich for the sac, for Doctor Colej to 
watch Doctor Eliot during an operation and vice vcisa, when a satisfactory 
conclusion might be reached Doctoi Colev believes that the sac lies at the 
outer side of the coul , the speaker Iielieves that the coid lies between the 
deep epigastric vessels and the \as deferens 

If Doctor Coley remains uncoiiMnced, the writei is certain that b\ actual 
demonstration on the Ining subject the position of the sac could be substan- 
tiated as herein described 


To Contnbutors and Subscribers 

AH conlributions for Publication, Books for Review, and Ebcchanges should be 
sent to the Editonal Office, M5 Gates Ave , Brooklyn, N Y 

Remittances for Subscriptions and Advertising and all business communications 
should be addressed to the 


ANNALS 2 f SURGERY 

227-231 So 6th Street 

Philadelphia, Penna 


G72 



ANNALS SURGERY 

VoL. LXXXII NO\^MBER, 1925 No. 5 

EPITHELIAL HYPERPLASIA OF THE BREAST 
Br Sm George Lenthal Cheatle, F.R.C S 
or London, Enq 

The glandular elements of the breast are developed from the surface 
epithelium The site of the future breast is marked by a mere dimple from 
which branches of epithelium penetrate the underlying mesoblast It is 
accurate to regard the breast as a gland derived from the skin, hence it is 
very interesting to compare the reactions of the skin and the epithelium of 
the breast to local irritation. Let me take first the reaction of the human 
skin to the application of tar. The reaction is marked by a sequence of events 
which respectively appear after definite lapses of time so that 3'oung tar 
workers suffer from different lesions to those that affect the middle-aged and 
the lesion that affects still older workers is different from those that affect 
the young and middle aged. 

Among the first things to be noticed is a desq.uamative epithelial hyper- 
plasia combined with which there is frequently a hyperplasia of the under- 
lying connective tissue which consists of newly formed fibrous tissue and 
possibly a collection of small round cells with large nuclei exactly resembling 
lymphocytes Young tar workers suffer from this lesion. 

As time advances, the second event that attracts attention is the formation 
of papillomata or warts, the epithelium covering which is not desquamative 
in type For want of a better nomenclature I apply the term “ dysgenetic ” 
to distinguish it from the purely desquamative type. By “ dysgenetic epi- 
thelial hyperplasia,” I mean pathological epithelial growth 

Third in the sequence of events is a dysgenetic epithelial hyperplasia that 
morphologically' looks like squamous epithelium, although it is completely 
limited within normal boundaries Spontaneous cure often happens by a 

sloughing out of the lesion The period of life at which this lesion occurs is 
early middle age. 

The fourth and last event in the sequence is the appearance of a typical 
squamous epithelium tlie cells of which invade and undergo metastasis The 
lesion affects the workers of about forty'-five y'ears of age and onwards 
The application of X-rays to the human skin induces the same pathological 
changes and in the same sequence and corresponding times 

Before leaving this part of my subject, I must say tliat precisely the same 
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morphological changes occurring in the same sequence in corresponding times 
also occur in the skin of mice after the application of tar The whole 
sequence takes up about a quarter of a mouse’s lifetime The importance of 
calling attention to these experiments in mice is that it enables one to allude 
to an observation made by Dr A J Murray, F R S From the growth in a 
mouse, suffering from the third event of my sequence. Doctor Murray 
transplanted epithelial cells into the underlying tissues of the same animal 
where they grew and from where they metastasized They behaved like 
malignant cells after they were removed from a growth that was strictly 
limited to normal boundaries Were these transplanted cells malignant when 
m situ or did they become malignant only when they were transplanted? 
Doctor Murray’s experiment is interesting because its significance can be 
applied to the third event of my sequence which I described in human tar 
workers Before concluding my observations on the effects of tar on the 
human skin, I wish to call attention to the fact that m any one of the first 
three changes, intercurrent impulses may arise that may arrest or prolong 
them or hasten them into the fourth and final catastrophe of carcinoma 

Now let me compare the pathological changes in the epithelium of the 
breast with those I have described in the skin It will be seen that they are 
identical in type and sequence The first event m the sequence of pathological 
epithelial changes in the breast is a desquamative epithelial hyperplasia that 
occurs mainly in terminal ducts alone or acini alone or in terminal ducts 
and the acini communicating ^with them I wish the reader to note par- 
ticularly the site of this change, vis the terminal ducts and acini because it 
IS here that a common type of carcinoma begins 

There are two types of desquamative hyperplasia The first is a very 
diffused and generalized form which results m a collection of degenerated, 
dessicated, small atrophied epithelial cells The state is capable of inducing 
great pain Besides occurring diffusely throughout a breast, it is also seen m 
fibroadenomata The second type is a much more important type because the 
subsequent events of the sequence are seen occurring in its presence, as if it 
were a factor m inducing their presence The important facts to note about 
it are that it exists alone, it is less generalized than the first type of des- 
quamative epithelial hyperplasia, I have just described It has special histo- 
logical features and it is as a rule painless Like the first type, it begins 
m the terminal ducts and acini, either of which may contain, separately, the 
lesion The cells of ducts and acini become elongated and feathery The 
whole or only part of the lumen may be affected , only in the ducts the process 
ends m a collection of colostrum-like cells which can be seen m all stages of 
formation arising from the feathery cells of the ducts There is also a 
hyperplasia of the pen-canahcular and interacinous connective tissue where 
newly formed fibrous tissue is seen and among which there is an occasional 
collection of lymphocytes Unlike the skin the , ducts and acini possess 
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apposing walls which are distended by the accumulation of cells resulting 
from the process of desquamation Hence the process is one of the causes 
of cysts in the breast Desquamative epithelial hyperplasia affects the breasts 
of women of about thirty years of age 

The second event of sequence is the formation of papillomata, which may 
grow in an ampulla only, but usually they are much more general m dis- 
tribution when they affect the whole duct or more than one duct, a fact that 
IS beautifully demonstrated when whole, microscopic sections of a breast are 
cut in senes 

The third form of epithelial hyperplasia and next in sequence is a 
dysgenetic hyperplasia that morphologically looks malignant and yet shows 
no sign whatever of having transgressed natural boundaries Like desquama- 
tive epithelial hyperplasia, it affects mainly acini and terminal ducts This 
third stage corresponds to the third stage of pathological changes I have 
described in human skin after the application of tar I regard it as malignant 
and would refer the reader to the significant experiment performed by 
Dr A J Murray, which seems to me to be as applicable to this state of the 
breast as to tar carcinoma The age of the patient is usually about forty’' years 

The fourth and last event in the sequence is carcinoma Epithelial cells 
have iinaded outside structures and metastasized The invading cells have 
been derived from a dysgenetic epithelial hyperplasia occurring in the terminal 
ducts and acini The site of this dysgenetic growth is the same as the 
pathological changes in the first and third events' of the sequence The age 
of the patient suffering frOm this event is usually forty’-five years In the 
lesions of the first three events in the sequence of breast changes there is 
microscopic evidence to show that the epithelial cells may degenerate and die 
and that the process may be arrested Hence the pathological changes in the 
epithelial elements of the breast are identical m sequence and respective 
characters to those that occur m the skin after the application of tar 

To make myself clear in the final remarks of my' paper, it is essential to 
repeat, in the order of their sequence, the pathological changes I ha\c 
described m the skin and in the breast They are as follows 

I. Desquamative epithelial hyperplasia 

2 Papillomata 

3 Hyperplasia of epithelial cells that morphologically look malignant and 
} ct are strictl} confined within normal boundaries 

4 Carcinoma 

The epithelial hyperplasia in 2, 3, and 4 are d}sgenetic and not desqua- 
matu c m t} pc 

A It ma> be wondered by what right do I attribute the pathological 
changes I ha\c described in the breast to direct local irritation A great 
deal of my vork has lieen de\oted to the study of epithelial changes m the 
ducts and acini I ha\e made it a necessary feature that the microscopical 
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examination should be made from complete microscopical sections of the 
whole breast To enable one to do this, I have had made a large microtome, 
so that I can examine sections of whole breast that have been cut m paraffin 
and m series Sometimes a whole duct as it enters and empties itself on the 
surface of the nipple can be examined, it is patent from beginning to end, 
and there appears nothing to prevent the entrance of agents of irritation 
Also, a study of these whole sections demonstrates the fact that only one 
duct and its branches may be affected throughout its whole length by papillo- 
mata The affection of only one duct compels one to assume a local irritant 
applied to that particular duct and not to any other ducts. The third and 
fourth states m my list may also exist only in one duct and its branches in 
respective breasts Lastly, there is the evidence of the same types of lesions in 
the skin which are known to be induced by the direct effect of local irritation 
B Under the titles of desquamative and dysgenetic epithelial hyperplasia, 

I have described pathological lesions that are regarded as being those of 
" chronic mastitis ’’ I think the term is erroneous and misleading I consider 
too many and important lesions are grouped under this term More important 
still IS the fact that they are all forms of hyperplasia Incomplete as knowl- 
edge is upon all forms of growth, yet more is known concerning them than 
when the term “ chronic mastitis ” first crept into the nomenclature of disease 
It IS time that all forms of growth were now spoken of in terms of “ hyper- 
plasia ” and not in terms of “ inflammation.” The use of the term 
“hyperplasia ” at once creates a true conception of the changes that are being 
induced and leads to correct trains of thought that concern the possible and 
probable futures of the lesions that are under particular review 

C The fact that desquamative epithelial hyperplasia is among the first 
lesions to be produced by direct local irritation makes its relation to carci- 
noma possible and indeed probable There is another fact that increases the 
probability It occurs in the same parts of the breast as carcinoma, vis 
in the terminal ducts and acini I regard desquamative epithelial hyperplasia, 
particularly the second ty^pe of it, as a definite preliminary state to carcinoma, 
but one in which caranoma is not an inevitable result Many factors and 
impulses may arise that arrest or prolong the progress of the condition or 
even hasten it into carcinoma In discussing precancerous states, I believe 
the most important one and that which is nearest to the final catastrophe of 
carcinoma is the third event in my list That from which Dr A J Murray 
when experimenting on a mouse transplanted some epithelial cells from the 
position in which they were growing into the underlying tissues of the same 
animal In their new situation these cells grew and metastasis occurred 
The questions of importance here are, were these cells malignant in the 
position where they were growing, or did they become malignant only when 
they had been transplanted^ In considering this point it must be borne in 
mind that when the papillomata (the second event in sequence) are thus 
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transplanted, the transplanted epithelial cells either atrophy or develop an 
implantation cyst, they do not metastasize Hence the third state of ni> 
sequence of events is the nearest state to carcinoma without being carcinoma, 
and therefore it is the real precancerous state Examples of the third event 
can be seen in all instances of carcinoma of the breast, where the epithelial 
invasion has not given rise to chaos that obliterates all normal structures 
Even when carcinoma exists in a breast, it is extremely difficult to detect the 
actual focus or foci where the epithelial cells escaped from their normal 
boundaries Although I consider the third event of the sequence the truly 
precancerous state, yet I consider that there is no state of epithelial hyperplasia 
that will inevitably terminate in carcinoma. So long as dysgenetic types of 
epithelial hyperplasia are strictly confined within normal boundaries, some 
intermittent impulse may arise that induces their atrophy and disappearance 
or prolongs their confined existence. 

D The recent work of Doctor Gye and Mr Barnard is of such vast 
importance that it will necessitate a fresh orientation of all notions that 
prevailed before their work was published For this reason I have tried to 
confine my statements to those events that may be explained but not mater- 
ially altered by their work 
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ACUTE HYPOTENSION OF CEREBRO-SPINAL FLUID 
FOLLOWING CRANIAL TRAUMATISM 

By E Stulz, M D. 
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P Stricker, MD 
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FROM THE CLINIQUE CnmUROTCALE A * FACULTB DE MEDECXNE DE BTRASBOUnO (dIRECTEUB PROF B LERICnt) 

It is a matter of fact that the pressure of the cerebro-spinal fluid is lowered 
in some cases of cranial trauma In these cases the evacuation of cerebro- 
spinal fluid by lumbar puncture leads to an exaggeration of the nervous acci- 
dents while on the contrary tlie raising of its pressure has at once a 
favorable influence and transforms the condition of the patient Hypotension 
of the cerebro-spinal fluid therefore seems, to some extent at least, to play 
a prominent part in the symptomatology of cranial tiaumatism, and the actual 
existence of a well-individualized syndrome of acute hypotension of the 
cerebro-spinal fluid seems to be established beyond doubt 

M Leiiche has been the first to point out these hitherto unknown facts 
He proposed at first the treatment of this hypotension by hypodermic injec- 
tion of artificial serum , later on, suggested by the research work of Weed and 
MacKibben, he tried intravenous injection of distilled water by which he 
obtained a very quick modification of the hypotension of cerebro-spinal fluid 
He further tried to verify in man the data given by the experimental work 
of the American physiologists The application of the new therapeutical 
method to man in a case of severe fracture of the pars petrosa with discharge 
of cerebro-spinal fluid by the ear, demonstrated with experimental accuracy 
the influence of distilled water injection on lowered pressure The intravenous 
injection of 30 c cm of distilled water raised in some minutes the volume 
and the strength of the discharge while at the same time the patient came out 
of the comatose state in which he was plunged Every new injection pro- 
duced the same phenomena 

In this clinical case the hypotension was caused by a loss of cerebro- 
spinal fluid that could be both seen and evaluated 

In cases of sloill fracture without apparent discharge of cerebro-spinal 
fluid hypotension is also met with rather often Theoretically, every time the 
subarachnoid spaces are opened, the equilibrium of the fluid is broken and the 
pressure may decrease more or less quickly We have observed the syndrome 
of acute hypotension even in cases of less severe cranio-cerebral traumatism, in 
which the signs of important lesions of the cranium were wanting and we 
had merely diagnosed commotio cerebri 

The three cases whose record we think interesting to give are patients of 
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M. Leriche. Tlic> all showed hypotension of cerebro-spinal fluid without 
having presented unmistakable signs of skull fracture 

Case I— The first patient, L, eighteen 3 cars old, uas hit hy a big piece of wood 
on the head on January 13, 192S He lost consciousness Was brought to the ward 
at 9 A M He regained consciousness soon after but was in a verj’ marked state of 
shock, being cold, pallid, with a pulse at 60, and answered questions in a tired and 
prostrated way The reflexes were normal but exaggerated , the pupils were equal, round, 
their reflexes well marked There were no signs of paralysis or contracture There was 
hrematoma of the left parietal region The pulse was stronger after some hours, but 
the patient remained pallid and prostrated , lumbar puncture practised at noon showed a 
sanguinoicnt fluid that issued in a “ jet ” 

The needle of Claude’s apparatus rises to 75 (lateral decubitus), but falls quickly 
to about o and stays there After intravenous injection of 35 cem of distilled water, 
the patient feels better, opens the eyes and answers our questions more readily The 
needle of the manometer has risen to 12 

In the evening pulsations are more frequent and stronger The next morning the 
patient feels very well subjectively, his face is well colored, the pulse beats at ninety, 
the cephalca has disappeared In the evening, the subjective state becomes again less 
favorable, the cephalca has reappeared A new lumbar; puncture produces only a few' 
drops of sanguinoicnt fluid, the manometer indicating no pressure whatever A second 
injection of 25 cem of distilled water raises the pressure slowly to 8, 10, ii and 12 
After this injection the patient feels strikingly improved His condition remains the 
same till January 23 On this day a lumbar puncture shows a pressure of 45/47 No 
incident is noted after this last puncture, the patient leaves on the 29th, per- 
fectly well 

Case II — The second patient, Leo O, twenty years old, falls downstairs, striking 
on his occipital region, on November 19, 1924 He was brought to the ivard in a state 
of pronounced stupor, but he was still able to answer questions satisfactorily He had 
no recollection whatever of his accident and did not remember how he got to the ward 
He complains of excruciating occipital cephalalgia, has not vomited Pulse beats at 
84, temperature 374° C The pupils arc extremely dilated, of equal width, react to 
light The tendinous reflexes are normal, there is no Babinski, no paralysis, no con- 
tracture On the other hand, there arc no local signs of fracture of the base Lumbar 
puncture, practised on the patient’s arrival, gives issue to a clear fluid, showing a pres- 
sure of 40 cm of water, the patient being sitting up at the time 

On the next morning the patient is still markedly stuporous , he keeps quiet with his 
eyes open and answers lazily tlic questions he is asked The day afterwards he is about 
m the same state His pulse is full but somewhat slow , he feels vertigo when made 
to sit up in bed The pupils remain enlarged On the third day, more than forty-eight 
Iiours after the traumatism, the patient begins to vomit, his torpidness increases and 
becomes nearly scnu-coma Pulse remains full but is markedly slower, beating at 64 
instead of 70 and more the days before His paleness is striking, the pupils react veil, 
the reflexes arc normal, the breathing is superficial , not accelerated Lumbar puncture 
at 10 A VI , there issues a simple drop of transparent fluid The manometer indicates 
no pressure A second puncture is then practised one intervertebral space higher, without 
any fluid issuing 

\Vc inject 30 ccni of distilled water into a vein of the patient’s arm TIic arterial 
pressure, measured with Paclions oscillometer, stood before the injection at 15/9, index 
2. and fell after the injection to 13/8, index r 5 Immediately after the injection the 
patient awakes from Ins torpidncss, sits up in bed, gives quick and precise answers and 
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knows easily his surroundings The pupils, widened before, are now contracted In the 
afternoon the pulse beats up to 72 In the evening (6 pm) the patient is vomiting 
again, complains of cephalalgia, is again stupid, and remains stretched helplessly in bed, 
assuming an attitude “ en chien de fusil ” The pulse lowered down to 62 The patient 
gets a hypodermic injection of physiologic scrum without perceivable result In the night 
vomiting reappears 

On the fourth day the pulse stays at 60, the torpid state is unchanged, the patient 
IS still lying “ en chien de fusil ” At first sight one thinks of a meningeal state, 
though there is no Kernig, no well-defined stiffness of the neck About 10 am, 
30 c cm of distilled v'ater are again injected after a new lumbar puncture has given issue 
to no fluid whatever nor evidenced any oscillation of Claude’s manometer The injection 
of water does not produce the same instantaneous improvement as on the day before, but 
the patient ceases to groan and his pupils contract themselves The arterial pressure 
taken before the injection stood at 15/9, index 2 5, and drops after it to 14/8, index 2 

Six hours after the injection manifest improvement is perceivable, the patient 
answers gaily the question he is asked, he takes food vvuth relish The pulse has risen 
to 68 Nine hours after the injection he is found out of bed is feeling ga> and cannot 
understand why he should be ordered back to bed The pulse beats at 76 From this 
time on the improvement is definitive Lumbar puncture, practised three daj’s later, shows 
a pressure of 45-50 cm water , after abstracting two c cm of clear fluid, the pressure 
falls to 35-39 Two days later, the patient leaves the ward, quite well again He has 
been seen seventeen da>s after leaving the hospital and enjojcd excellent health 

Case III — The third patient, G H, sixtj years old, falls downstairs on January 
13, 1925, and is found la>ing insensible two hours afterwards On arriving at the 
clinic, the patient answers with difficulty and slowly the questions he is asked He is 
somnolent, presents some superficial and trivial wounds of the nose and the occipital 
region He feels no pain Pulse, 76 Reflexes, normal Diagnosis made, slight com- 
motio cerebri 

On the next day the patient remains stuporous His state being stationary in the 
evening, lumbar puncture is practised The pressure as shown by Claude’s apparatus is 
5 cm water in lateral decubitus, falls soon to 2 cm The puncture needle being left 
in the spinal canal, 30 cem of distilled water are injected mtrav'enously , during the 
injection, the indicator of the manometer shows some oscillations, the pressure rises to 
10 and reaches 12 cm It must, however, be noted that it docs not keep up and quickly 
drops to 0 Five minutes later it has not risen again 

On the isth and i6th of January the condition of the patient remains stationary 
A new injection of 20 cem of distilled water, practised on the i6th, makes the pressure 
rise from 15 to 20 cm 

On the next day (January 17) the patient feels better, is no more mentally confused, 
takes even food with some appetite, but on the i8th grows somnolent agam A third 
injection of 35 cem of water is practised The state of the patient is strikingly' 
changed in the evening, he has come out of his torpor and takes a sensible interest 
in his surroundings On the next day the patient shows quite normal He is kept 
under observation for eight days more, till January 28, when he leaves the hospital, 
quite well again 

The analysis of these three cases shows that the three patients exhibited 
the same symptoms, vis , an evident hypotension of the cerebro-spinal fluid, 
manifest in the first and third case on the very first puncture, in the second 
case it was definitely found on the third day only, the lumbar puncture on 
arrival at the dime having shown a pressure of 40 cm It is evadently difficult 
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to say in this case whether the hypotension observed on the third day after 
the aggravation of the general symptoms belongs to a post-commotional sym- 
drome of a special type or whether there v/as a loss of ccrebro-spinal fluid 
through a gap of the dura mater such as could have been produced by the 
badly constructed puncture needle that had been used for the first exploration 

From the therajicutic point of view, our action has been nothing but a 
fight against the hypotension of the fluid The nervous symptoms exhibited 
by the three patients have been rapidly improved and completely cured by 
intravenous injections of distilled water. The first and second have been 
transformed by the first injection and remained in a state of equilibrium, the 
first for about thirty, the second for ten hours; both relapsed into a state 
of marked sleepiness and mental confusion after this time; the first patient 
suflfcring again from ceplialalgia and vertigo, the other from vertigo and 
vomiting with slowing of the pulse In both lumbar puncture evidenced a 
renewed fall of the pressure of the cerebro-spinal fluid The second injection 
of distilled water cured both definitively, and in one of them, when the punc- 
ture needle had been left in the medullary canal while still connected with the 
manometer, the pressure rose under our eyes from o to 12 cm. Finally 
lumbal puncture was again practised on both some days afterwards, before 
they left the hospital and showed a quite normal pressuie of the cerebro- 
spinal fluid The third patient who showed initial pressure of 5 cm that 
soon dropped to 2, rose to 12 after the injection of a very slight quantity of 
distilled water, but dropped afterwards back to o, received no benefit from 
the first injection of water Foi forty-eight hours he remains stuporous 
and slays without treatment He then gets in the evening a second injec- 
tion of distilled water and is better on the next morning, but grows somnolent 
again the day after, and a third injection of water shows no effect It is 
only the fouith and more voluminous injection that definitely gets him out 
of Ins torpor 

The facts can therefore not be denied The rational treatment of acute 
h}potension of the cerebro-spinal fluid is the intra\enous injection of from 
30 to 40 c cm of distilled w^ater The method is at once easy and safe It 
may be advisable in order to secure a definitive result to repeat the injection 
twice or more It seems indeed that sometimes the pressure becomes only 
stabilired after two or three hypertensne injections 

The acute Inpotension of the cerebro-spinal fluid has rather well-defined 
clinical features dcscrilxid b) M Lenche Sometimes there is lasting frontal 
cephalalgia (such as is seen m certain trephined patients with depressed 
cicatrix, and after lumbar anrcsthesia) The headache can be accompanied 
with nausea, vomiting and giddiness (second case) There is noted some- 
times scmt-coma, but more frequently torpor and mental stupor All these 
SMuptoms make one think of an attenuated meningeal state, or even of 
mcningiti'5, when they’ arc associated as it has already' been remarked w’lth 
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other signs like slight stiffness of the neck, position “ en chien de fusil ” and 
Kernig’s sign * 

The differential diagnostic of hypotension and hypertension will not there- 
fore meet with insuperable difficulties In some cases the exact diagnosis may 
be foreseen clinically even before Claude’s apparatus has been applied The 
manifestations of hypertension are as a rule more apparent and striking 
There is often motor agitation, the pulse is notably slower, hard and tense, 
the breathing accelerated, symptoms indicating the more or less pronounced 
irritation of the pneumogastric nerve centre When there is a more con- 
siderable compression, when the bulbar centres liegin to get paralyzed, the 
pulse becomes faint, rapid, irregular, there is slow breathing with stertor 
The clinical aspect of hypotension is different in every point from that of 
great hypertension To mistake one for the other is impossible It is only 
the attenuated traumatic hypertension, with badly defined and incomplete 
signs, that could lead to a mistake, and this mistake would be easily corrected 
by an explorative lumbar puncture, which always should be completed by 
the measuring of the pressure of the fluid 

The clinical criteria we have given appear somewhat uncertain compared 
with the accurate data that this determination yields and with the critermra 
“ ex juvantibus ” constituted by the effect of the therapeutical hyperten- 
sive injection 

In this paper we have let the facts speak for themselves without interpret- 
ing them and do not construct any theory We only wish to lay stress on the 
frequency with which the syndrome of hypertension of the cerebro-spinal 
fluid occurs in cranial traumatism and the efficiency of the therapy we nowa- 
days apply to it 

Why IS this therapy hypertensive for the cerebro-spinal fluid ^ The 
question appears intimately involved with the problem of the elaboration of 
the cerebro-spinal fluid and the upkeeping of its equilibrium In our experi- 
mental work on animals, we have obtained the confirmation of the results 
gained by Weed and MacKibben We have been able to raise the pressure 
of the fluid by injecting distilled water into the blood, but the intimate mechan- 
ism of these phenomena that appear so simple in their reality and so 
easy of observation, remains hidden from us All we can suppose is that the 
injection, notwithstanding the apparent want of other reactions, produces a 


* The clinical signs of hypotension following spinal anaesthesia can be sometimes 
very pronounced and bear peculiar features Severe cephalea, somnolence, marked 
stiffness of the neck, very evident Kernig’s sign could lead one to believe in infection 
of the meninges by subdural injection of the anaesthetic These fears are absolutely 
unfounded, since these signs are brought about by the hypotension of the cerebro-spinal 
fluid and vanish within a quarter of an hour after the intravenous injection of disblled 
water In two cases, that came recently under our observation, we have witnessed the 
rapid disappearance of all meningeal symptoms In both cases a single injection had 
an immediate and lasting curative effect 
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modification of the osmotic exchanges between the blood and the cerebro- 
spinal fluid and that this takes place m the subarachnoidal spaces and in the 
dialyzing organ, represented to all appearance by the choroid plexus 

Further experimental research of the histo-physiological modifications of 
this organ might throw some light on this interesting question 
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END RESULTS IN NEURO-SURGERY* 

IMPEESSIONS DUHING^ DECADE 1913-1923 
Br William Sharpe, M D 
OF New Yohk, N Y 

PBOFESSOR or NEOBO-SUBOEBr, hEW TOHK POLTCLIMC HOSPITAL AVD POST GRADUATE MEDICAL SCHOOL 

During the past two years, I have been reviewing the records and exam- 
ining the patients operated upon during the decade of 1913 to January the 
first, 1923 The records of only 73 per cent of these cases could be completed 
up to date — the greatest difficulty having been encountered in locating the 
traumatic ward patients and the ambulance cases My impression of the 
end-results from tlie standpoint of the ability of the patient to earn a living 
and to be a useful member of the community has been discouraging and 
particularly is this true of those patients having had lesions of the central 
nervous system, such as brain tumor, brain abscess, chronic brain injuries, and 
internal hydrocephalus, whereas more encouraging results have been obtained 
in the operative treatment of trifacial neuralgia, lesions of the spinal cord, 
brachial plexus and of the peripheral nerves, external hydrocephalus in its 
milder forms, chronic brain injuries of supracortical hemorrhage, and then, 
possibly the most gratifying of all, the treatment of acute brain injuries, both 
in the newborn and in adults It is the hope, however, that a much more 
favorable report can be made at the end of the next decade In searching 
the literature for detailed reports regarding the end-results in neuro-surgerj , 
It has indeed been very surprising not to find such reports upon any large 
series of cases — merely reports of individual cases in detail and for a period 
of only two or three years after operation, and then the grouping together of 
brain conditions under one heading and considering the operative mortality 
rather than the end-result from the standpoint of a normal individual, the 
cerebello-pontine angle tumors of the auditory nerve, and usually benign in 
character, and the operative relief of trifacial neuralgia, with an operative 
mortality of less than two per cent , and a permanent relief of pain, can in 
no waj be compared with the seriousness of cerebral gliomata, subcortical 
abscess formations and the various types of hydrocephalus and chronic 
brain injuries from the standpoint of future normality — ^physically, mentally 
and emotionally 

Within the past twenty years, a tremendous advance has been made 
in the field of neuro-surgery There have been three main factors in 
this development 

First — ^The pioneer work of men like Horsley, Von Eiselberg, Krause, 
Chipault, and Chaput, and in this country Keen and Hartley, and then more 
recently and preeminently, Cushing At present there is a group of younger 
men throughout the country all making valuable contributions t o this subject 

*Read before the New York Neurological Societj, June 2, 1925 
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The second factor has been a better team-work between the neurologist and 
the surgeon — the neurologist, by improved methods of examination, is making 
possible earlier diagnosis and more accurate localization of the lesion, and the 
surgeon, by understanding at least the principles of neurology and the anatomy 
of the central nervous system, knows what can be done and what cannot be 
safely done surgically and in this manner the catastrophes of the past are 
being avoided If the condition of the patient cannot be benefited by the 
operative procedure, the surgeon should by no means make the condition 
worse The third factor has been an improved surgical technic whereby the 
operative mortality has been greatly lessened so that the risk is no greater 
than that of a major operation in general surgery; the duration of the opera- 
tions has been lessened almost 50 per cent , the greatest care and attention 
being given to haemostasis, and in recent years the use of local anaesthesia 
for almost all of the operations upon the central nervous system , local anaes- 
thesia not only perfects the haemostasis, but it lessens the operative shock and 
this method should be used in every adult case whenever possible 

The neurological conditions amenable to surgery may be divided into two 
fields according to the end-results obtained — not only the operative result as 
to life and death, but rather that of ultimate recovery of function, whether 
the individual becomes a useful member of society again, is able to earn a 
living, and may be considered as normal after the operative treatment as 
before the lesion developed In this respect, the maj’ority of the conditions 
comprising the field of neuro-surgery are very different in their end-results 
from the conditions of general surgery, such as in abdominal lesions, the 
diseased appendix or the infected gall-bladder can lie removed and the 
patient not only regain his former health, but very frequently achieve much 
better condition of health than before the lesion was suspected, whereas in 
most of the conditions in neuro-surgery, rarely is the lesion diagnosed early 
and accurately localized to a degree warranting an operative procedure until 
long aftei delicate nerve cells and tracts have been irreparably damaged, so 
that even with a successful operative removal of the lesion yet the end-result is 
at most an improvement — by all means a result to be desired and strived 
for, but rarely can the word " cure ” be used ; when ‘mch a happy result is 
achieved therefore, it is usually heralded and such cases are reported in the 
literature to an extent that these successful results are considered much more 
common than is the case, and indeed it is most rare for a patient having 
had a neuro-surgical condition to regain his former normality — the chief 
exceptions being operative cases of trifacial neuralgia, many acute brain 
injuries, and early peripheral nerve injuries Besides, many neuro-surgical 
lesions cannot be removed— the object of the operation being merely to offset 
the results of the presence of the lesion rather than the elimination of the lesion 
itself and naturallv m these cases an improvement is tlie most to be expected 
Discouraawg Field —In my senes of cases during the ten-year period of 
1913-1923. the most discouraging field in neuro-surgerv' consists of brain 
tumor, brain ?b<=ccss and the condition of internal h) drocephalus 
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I. Biain Tumors — The discouraging feature of these conditions is not 
the operative risk as it is the high degree of malignancy of these tumors — 
not so much to the extent of producing metastases as to their recurrence upon 
removal and eventually causing the death of the patient In my series of 
brain tumor cases, 8i per cent have been malignant, and of my last 14 
cases, 12 have been malignant — the 2 benign tumors being, as the first of this 
series, an endothelioma, the size of an orange, in a twenty-one months’ old 
baby, already blind with a secondary optic atrophy of high intracranial 
pressure and the last of this series being a large right frontal lobe endothe- 
lioma in a man of fifty-four 3'ears of age having had convulsive seizures for 
sixteen years and definitely deranged mentally, so that at most a useful mem- 
ber of the community could not be expected At present, I have no patient 
living over three and one-half years following the removal of a malignant 
ceiebral tumor Even if the tumor is diagnosed early and accurately localized 
and the tumor should be a lienign one, it is only too frequent for such a 
tumor to be located intracranially in an almost inaccessible situation surgi- 
cally and in order to remove such a tumor, normal brain tissue must frequently 
be penetrated and damaged at the time of the operation, so that even should 
the patient recover from the operation, yet a normal individual cannot be 
expected — physically, mentally and emotionally The excellent contribution 
by Dandy of ventriculography is a most important one, and it does make 
possible the accurate localization of tumors impinging upon the ventricles 
by rontgenograms of the injected air, unless the tumor is a small one and 
closely associated with the ventricles and therefore a deep subcortical one, 
then the other tumors 111 order to dent the ventricles must be large if they are 
to reach the cortex , they must therefore have been in existence for at least 
months, and even though these tumors are benign and are successfully 
removed, rarely is it possible to obtain a normal individual In my experience, 
if tumors of the motor areas and the auditory nerve fibromata of the cerebellar- 
pontine angle are excluded, brain tumors at operation are, with few exceptions, 
large brain tumors and tumors not arising from the dura and the meninges — 
that IS, the cortical and subcortical " true ” brain tumors, are invariably malig- 
nant tumors , the meningeal endotheliomata of benign character are in reality 
only brain tumors to the degree of compressing cerebral tissue and are m no 
way comparable to the seriousness of cerebral tumors It is fortunate, how- 
ever, that earlier diagnosis is now possible in these cases, and it is becoming 
less and less frequent for patients to be referred to the surgeon after vision 
has been destroyed and the patient has become extremely impaired, both 
mentally and phy^sically , the more common use of the ophthalmoscope and the 
accurate measurement of the pressure of the cerebrospinal fluid at lumbar 
puncture by means of the spinal mercurial manometer together with the 
findings of ventricular estimation and cisternal punctures — all these methods 
of intracranial diagnosis have been added to the neurological armamentarium 
to the great benefit of patient The operative mortality has been 19 per cent, 
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2. Bram Abscess --This is another discouraging condition and chieay due 
to the high mortality; without operation, the mortaht)- practically is loo per 
cent., so that the treatment is a surgical one, and >et even with the operative 
treatment, and even if the cerebral abscess is located (and almost all operations 
for cerebral abscess are in reality exploratory procedures) and drainage insti- 
tuted, yet the mortality rate in my senes of cases has been 72 per cent In 
this connection, I wish to differentiate a true ” brain abscess (one within 
the cortex or subcortical, and the only ones that can be really termed bram 
abscess) from the subdural collections of pus so frequently associated with 
otitic and mastoid disease and well walled-off from the cerebral cortex itself 
in the form of a localized purulent meningitis ; to consider this latter condition 
as bram abscess is very misleading — its treatment is a simple incision of the 
dura and the mortality rate is justly a low one, so that to include this type of 
subdural abscess among those most serious conditions of true ” bram abscess 
IS very confusing and accounts for the low mortality statistics so frequently 
reported in the literature — from 48 per cent down to even 26 per cent mor- 
tality! A definite advance m the surgical treatment of brain abscess and 
particularly of that most common type of temporo-sphenoidal abscess associ- 
ated with otitic and mastoid disease is the avoidance of opening the dura 
through the infected field of the mastoid into the non-infected subarachnoid 
spaces and cortex in exploration of the location of the abscess and, if the 
abscess is not found, then the great danger of producing a purulent meningitis , 
It is a much more rational procedure to locate the suspected supratentorial 
abscess — ^its most common site being m the comparatively “ silent ” temporo- 
sphenoidal lobe adjacent to the otitic infection, by means of a dural incision 
through the clean subtemporal route, so that if the abscess is located, it can 
then be drained through this incision as well as through the mastoid area , and 
if the abscess is not found, then the patient has not been subjected to the 
great danger of a purulent meningitis Besides, the subtemporal decom- 
pression will relieve the associated cerebral oedema and will even permit 
and facilitate the “pointing of an overlooked abscess toward the subtemporal 
dural opening. 

3. Internal Hydrocephalus — PossiUy the most discouraging field m 
neuro-surgery has been the attempts to treat successfully the condition of 
internal hydrocephalus— a complete blockage of the ventricles either in the 
aqueduct of Sylvius or at the posterior foramina of Majendie and Luschka 
of the fourth ventricles by the exudate of a former meningitis or more rarely 
bj the organization-residue of unabsorbed basilar hemorrhage occurring most 
frequently at the time of birth To overcome this mechanical blockage of 
the escape of the cerebrospinal fluid from the ventricles and the avoidance 
of the resulting ventncular dilatation wth its cerebral destruction has been 
attempted ever since Aristotle first performed \entncular punctures through 
the open fontanelle as a temporary relief of the condition and with no more 
success than is now being obtained in this complete type of internal hydro- 
cephalus One operatue method after another has been reported as a “ new “ 
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method of treatment and frequently only one case reported as having been so 
treated — and yet the end-result has invariably been the same — the death of the 
patient. Besides, by the time the condition is diagnosed clinically, the ventricu- 
lar dilatation has produced such irreparable cerebral damage that even if the 
operative treatment were successful in removing the mechanical blockage, yet 
a normal individual is not conceivable Fortunately, however, the cases of 
hydrocephalus so diagnosed are rarely of the complete internal type — in fact, 
over three-fourths of the cases in my series are the external type — there being 
no blockage of the ventricles but a blockage of varying degree in the absorp- 
tion of the cerebrospinal fluid through the walls of the supracortical veins — 
almost 8o per cent of the cerebrospinal fluid being excreted in this manner 
and the remainder by’ means of the sinuses, Pacchionian bodies, etc This 
latter condition of external hydrocephalus is frequently due to a former 
supracortical hemorrhage occurring commonly at the time of birth, and it is 
this milder type of external hydrocephalus that can be markedly improved 
by early operative drainage of the blocked cerebrospinal fluid and thus lower- 
ing the increased intracranial pressure 

Encouraging Field — Fortunately, the encouraging field of neuro-surgery 
consists of the larger number and of the more frequent neurological conditions 
amenable to surgery 

1 Tnfacial Neuralgia — The operative treatment of trifacial neuralgia, 
after other methods of treatment have failed, is possibly the most gratifying 
in that the severance of the posterior sensory root of the Gasserian ganglion or 
the extirpation of the ganglion itself affords immediate and permanent relief , 
merely severing the second and third branches of the trifacial nerve mtra- 
cranially at their foramina of exit is of temporary value only and is never 
performed unless operative complications make it advisable to do so The 
mortality in my series has been 2 per cent and is the lowest of all cranial 
operations — ^being in reality an extradural procedure 

2 Spinal Cord Lesions — A Tumors affecting the spinal cord have been 
malignant in only 41 per cent of my series Since the diagnosis* of spinal 
cord tumor is comparatively much earlier and the localization ynore accurate 
than cerebral tumors, it is frequently possible to obtain an apparently normal 
individual in the benign cases, no patient m this series is living, however, 
having had a malignant tumor removed over five years ago As in cerebral 
tumors, true spinal cord tumors — that is, ones arising in the substance of the 
spinal cord rather than in its covering, are with few exceptions malignant 
Only m early cases of small tumors of the meninges where the compression 
of the spinal tracts has not been prolonged and severe, has it been possible 
to obtain normal gait and sensation, and the reflexes within normal limits 
The operative mortality has been 9 per cent. 

B Traumatic lesions of the spinal cord usually associated with vertebral 
fracture are amenable to marked improvement if there is not present a 
primary contusion and laceration of the spinal tracts Spinal cord compres- 
sion of bone and of extensive hemorrhage should be relieved early for fear 
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of permanenl damage to the tracts. If it is definitely known that the signs 
of an acute trans\erse myelitis are due to irreparable contusion, laceration and 
c\en severance of the spinal cord and thus a hopeless condition, naturally 
surger} offers nothing to these patients, but if it is not known definitely that 
the cord is irreparably damaged, then it is my opinion that these acute 
patients should be given the benefit of an exploratory laminectomy of spinal 
decompression and drainage after the shock has subsided , to wait for a 
period of months in these cases and if sensation returns to the legs or some 
motor power, then to advise an exploratory laminectomy is merely months 
late— the ideal time for treatment, as in brain injuries, is during the acute 
stage and not during the chronic stage, when the improvement, if any, to be 
obtained becomes less the longer the interval following the injury In none of 
these chronic cases has more than a slight improvement been possible The 
operative moitahty in these acute patients has been i6 per cent 

2 f Peripheral Ncives — A. In the surgery of traumatic lesions of the 
peripheral nerves, the best results have been obtained in the end-to-end anas- 
tomoses as soon as possible after the severance, that is, the emergency opera- 
tions The greater danger of infection in these cases is more than offset by the 
excellent end-results as compared with the chronic cases The farther from 
the spinal cord the anastomosis, the better has been the end result, and yet it 
was rare to obtain a complete recovery of sensory and motor functions m the 
chronic conditions Local anaesthesia has been used and there has been 
no mortality. 

B Traumatic lesions of the brachial plexus occurring at the time of 
birth are apparently due in a large percentage of the cases to a simple over- 
stretching of the nerve roots of the plexus, so that an early complete recovery 
of function is possible within three to six months after birth But in those 
cases where one or more branches of the plexus are torn and their ends 
separated, then in many of these cases at least a recovery of function does not 
occur and the earlier the end-to-end anastomosis is made, the more complete 
the end result In my series of 146 operated cases with a mortality of one, 
there is not one case of complete recovery of function— that is, the affected 
arm being as normal as the other arm, although the earlier the anastomosis 
after birth, the better has been the end result The ideal age for the operative 
repair is at three months 

C Chronic peripheral facial paralysis due to otitic and mastoid compli- 
cations, local trauma and chronic cases of the Bell’s type, may be improved in 
selected cases of complete paralysis by the anastomosis of the ipsolateral 
hypoglossal nerve or better one-half of it to the distal end of the facial 
nerve as it emerges from the stylo-mastoid foramen Uy best result has 
been only an improvement m the facial musculature and movements— by no 
means a perfect result There has been no mortality in 32 cases Direct 
anastomosis of the facial nerve itself or the separation of adhesions com- 
pressing It m Its bony canal, may be attempted in selected cases 

4 External Hyai occphalus —These conditions of supracortical obstruction 
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in the circulation of the cerebrospinal fluid, not in the ventricles of the internal 
t}'pe, but at the sites of absorption or excretion of the cerebrospinal fluid 
through the walls of the supracortical veins, sinuses. Pacchionian bodies, etc , 
and thus producing the chronic condition of so-called external hydrocephalus 
under varying degrees of increased pressure, may be improved by cranial 
drainage of the partially blocked cerebrospinal fluid The degree of improve- 
ment depends upon the severity of the initial lesion, whether the blockage is 
due to a diflfuse meningitis and menmgo-encephalitis in wluch the prognosis 
is naturally bad or due to an extensive supracortical hemorrhage with little or 
no primary damage to the underlying cortex If, by cranial drainage of the 
blocked cerebrospinal fluid, the increased intracranial pressure can be lowered 
to noimal, then it is possible for a large percentage of these cases to be 
improved and the younger the child, the greater is the improvement to be 
obtained My senes contains 93 of these patients with a 12 per cent mortality 
5 Acute Braw Injuries — K Adults The diagnosis and treatment of 
acute brain injuries form in my series of neuro-surgical conditions the most 
satisfactory cases from the standpoint of the end-results to be obtained A 
few years ago, these conditions were termed “ fractures of the skull,” and this 
comparatively unimportant bony pathology has retarded the diagnosis and the 
rational treatment of brain injuries for many years — the important findings 
now being the presence or not of a high intracranial pressure of hemorrhage 
or of cerebial oedema Gross laceration of cerebral tissues was not a frequent 
post-mortem finding in my series — 6 per cent only, whereas supracortical 
hemorrhage and cerebral oedema were most common In this series of acute 
brain injuries in adults, now over 1000 cases, the expectant palliative treat- 
ment was satisfactory in over one-half of them — 56 per cent — there being no 
marked increase in the intracranial pressure, at least not over twice the normal, 
and where the expectant palliative treatment of absolute quiet, ice helmet, 
shock measures, etc , sufficed, aided in selected cases having a mild increase 
of the intracranial pressure by repeated lumbar punctures of spinal drainage 
The use of magnesium sulphate and sodium chloride solutions to lower high 
intracranial pressure in these traumatic cases has not been satisfactory m my 
series, but it has been of great value in the chronic cerebral oedemas associated 
with tumor formations, etc , this latter condition is more a true intracellular 
oedema rather than the “ wet ” oedematous condition of the brain so frequently 
present in the traumatic cases The operative treatment to lower an increased 
intracranial pressure was deemed advisable m only 30 per cent of the cases — 
only when a marked depression of the bony vault was present or when the 
intracramal pressure was over twice the normal — above 16 mm of mercury. 
The total mortality was 39 per cent and if we subtract the 14 per cent of 
moribund cases — ^those patients entering the hospital and dying within six 
hours after admission from shock, medullary oedema (decompensation), other 
internal injuries and for whom no operative treatment was naturally advised, 
then the mortality is lowered to 19 per cent The operative mortality was 38 
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per cent , and the«=e were the patients more seriously injured not only from 
the standpoint of recovery of life, but of future normality 

In the operative treatment of acute brain injuries, there are two periods in 
which no operation should be performed, and it has been the neglect of this 
fundamental consideration that the operative treatment of selected cases of 
brain injuries had become almost discredited The first period in which no 
operation should be performed is during the initial stage of shock, when the 
temperature is subnormal and the pulse and respiration rates are above 120 
and 34, respectively, and the blood-pressure below 100 To advise a cranial 
operation or even extensive prolonged examinations and tests upon these 
patients in the condition of severe shock merely lessens the chances of recov- 
ery, and if the patient does survive, then he recovers in spite of the additional 
shock of the examination and of the operation 

The second period during which no operation should be performed may be 
termed the terminal one of medullary oedema (decompensation), character- 
ired clinically by rapidly increasing pulse and respiration rates and rising 
temperature, but by a falling blood-pressure. The patient may have been 
" doing well " for a period of several days and then he changes rapidly, so 
that the picture approximates the clinical syndrome as described above and 
then, since it is feared the patient will die, it is often thought advisable “to 
give him a chance ; ” but these patients all die, having the condition of medul- 
lary oedema, whether operated upon or not — the operation merely hastening 
the exitus. 

However, in the treatment of patients having acute brain injuries, their 
intracranial status can be accurately estimated by repeated lumbar punctures, 
using the mercurial manometer and by frequent ophthalmoscopic examinations 
and in this manner the late clinical signs of medullary compression, such as 
retarded pulse- and respiration-rates and a possible increasing blood-pressure, 
can usually be anticipated and thus the dangerous condition of medullary 
oedema be prevented by the rational treatment of early subtemporal decom- 
pression and cranial damage in that small percentage of selected cases having 
a high intracranial pressure (less than one-third of all cases) The use of 
repeated punctures of the cisterna magna for the drainage of subtentorial 
hemorrhage vith definite signs of medullary compression may be of great 
value in selected cases 

B Chldmi — ^The diagnosis and treatment of acute brain injuries in 
children under sixteen years of age are the same as in adults, except that the 
operative method of treatment to lower a marked increase of the intracranial 
pressure due to hemorrhage or to cerebral oedema is much less frequent, owing 
to the fact that acute cerebral a.-vlema following cranial injuries in children 
occurs comparatively rarely. Apparently the intracranial vascular mechanism 
of the child adjusts itself much more rapidly and easily to the effects of cranial 
trauma, so that an increased amount of cerebrospinal fluid is cither not 
*:ccreted or, if secreted in large amounts, then the excess is absorbed without 
difiiculty. so that the condition of acute cerebral oedema only occurs in the 
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extreme cases For this reason, the operative treatment of acute brain 
injuries in children has only been necessary in i6 per cent of the patients, 
whereas in adults the operative treatment was advised in 30 per cent It may 
be stated also that children will stand the effects of brain injuries much better 
than adults, and I believe this is also due to the less frequent occurrence of 
extensive cerebral oedema in them 

C Ncwbojn — For years the acute condition of intracranial hemorrhage 
of the newborn has been a pathologic study of post-mortem findings rather 
than their clinical recognition and, therefore, limited to a consideration of 
gross lesions and of extreme forms of intracranial hemorrhage of sufficient 
amount to cause the death of the baby One hundred years ago, Denis, Billard 
and Cruveilheir wrote that one-third of the deaths of the newborn were due 
to intracranial hemorihage After Little described his findings, in 1862, 
and McNutt, in 1885, confirmed this opinion of the relationship of intracranial 
hemorrhage of the newborn and cerebral spastic paralysis, very little attention 
to this subject of inti acranial hemorrhage in the newborn was given in the 
literature, until the last decade when a greater interest has been aroused 
Numerous investigators of the post-mortem findings, particularly Warwick, 
Capon and others, have stated that at least 50 per cent of the deaths in the 
newborn were due to a gross intracranial hemorrhage, resulting from a 
rupture of the tentorium, falx, large sinuses, and of the supracortical tribu- 
taries of the longitudinal sinus, etc And then the clinical observations of 
Sidbuiy, Brady, Green, and others, have added to the clinical picture of a 
condition, the recognition of which, Huenekens states, is the most neglected 
phase in the care of the newborn and yet the most important one 

During the ten-year period of 1913 to January i, 1923, I had the oppor- 
tunity of examining in consultation and treating 46 newborn babies within the 
first two weeks, the diagnosis being a serious intracranial lesion, most prob- 
ably hemorrhage following a difficult labor, with and without the use of 
instiuments The acute condition of these children was considered of such 
grave character that early death was feared and it was hoped that possibly 
a cranial operative procedure might offer the child a chance of recovery of 
life, at least Lumbar punctures were performed on all but two (these two 
having died befoie tests could be performed) and free blood, under varying 
degrees of increased pressuie was found in the cerebrospinal fluid of 87 per 
cent of these patients, tested during the first week after birth During the 
second week, and especially later, the lumbar puncture becomes of increasingly 
less value as a diagnostic aid, the fluid blood usually coagulating within the first 
ten days Repeated lumbar punctures of spinal drainage were used in four of 
the milder and earlier cases within the first week, with the hope that the intra- 
cranial hemorrhage could all be drained in this simple and safe manner, but m 
only two of them, after four and seven lumbar punctures, respectively, every 
twelve hours, did the fluid become clear and of normal pressure 

This method of spinal drainage should be attempted m all but the very 
extreme cases of extensive intracranial hemorrhage, under high pressure, 
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within the first week after birth If the cerebrospinal fluid does not become 
clear or the pressure become normal and remain normal, then the cranial opera- 
tion of modified subtemporal decompression and drainage should be con- 
sidered The operative and post-mortem findings in lOO per cent of these 
acute extreme cases disclosed subdural, supracortical and subarachnoid hemor- 
rhage of varying degree If not of sufficient amount to cover the convolutions, 
then the free blood was found in the sulci about the supracortical veins and 
always associated with a high degree of cerebral oedema Of these 46 cases, 29 
died w'lth and without operation Seventeen babies lived, and of these 8 are 
now apparently within normal limits, physically and mentally, whereas 9 are 
definitely impaired both physically and mentally , of these 9 children, 6 were 
operated upon during the second week and 3 upon the fourth, fifth and seventh 
days, respectively It must be remembered that these were serious cases of 
extensive intracranial hemorrhage and were not operated upon until several 
days later, when it was considered that the baby was going to die , the ideal 
time, as we now know, for the spinal drainage of repeated lumbar punctures 
is as soon as possible after acute intracranial condition is definitely diagnosed 
In this connection, it may be of interest to record the frequency of intra- 
cranial hemorrhage of varying degree in the newborn as registered by routine 
lumbar punctures wnthm twenty-four to forty-eight hours after birth m a 
scries of 500 consecutive newborn babies at the City Hospital, Manhattan, 
during the past two years * These observations were made with my associate. 
Dr A S Maclaire, and it was most surprising to find bloody and blood- 
tinged cerebrospinal fluid in 45 babies — that is, in 9 per cent Repeated 
lumbar punctures of spinal drainage were made until the cerebrospinal fluid 
became clear and under normal pressure — ^the average number being three 
punctures Three of the babies died and each autopsy disclosed supracortical 
hemorrhage and cerebral oedema of varying degree Less than one-half 
of tliese babies evinced signs indicative of an intracranial hemorrhage, the 
signs, wdien present, w'ere drowsiness to stupor, difficulty to refusal to nurse, 
and twi tellings of orbital muscles and fingers to geneial convulsive seizures 
The blood-clotting time was not lengthened in a single case, so that the factor 
of hemoi rhagic disease of the newborn, in this series at least, seems almost 
a negligible one, unless in its so-called “ latent ” form, whereas both trauma 
and asphyxia are apparently the more common etiological factors 

Chiomc Biam Injwies—A Adnlfs It has become quite a common 
expression among the laity, that “ once a person has had a fracture of the 
skull, then that person is ne\er the same again” To a large extent this 
impression is a correct one, at least it was so during the period of over ten 
>ears ago, when the attitude of the medical profession was concerned merely 
w.l!i llK rccoxcn of life of the patient rather than the return to complete 
functional nomiahtt . In the absence of gross cerebral lesions of the brain 
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as a cause of death in a large senes of consecutive autopsies of patients dying 
from cranial injuries during the four-year period of 1912 to 1916 in Bellevue 
Hospital, and the demonstration m these cases that the usual findings were 
" wet ” cedematous brains associated or not with varying degrees of hemor- 
rhage along the sulci about the supracortical veins, it was most interesting to 
study the clinical records of four of the large hospitals in New York City 
of their patients having had cranial injuries during the decade of 1900 to 
1910 The total mortality ranged from 46 to 64 per cent., the operative 
mortality being as high as 87 per cent , due to the operation being performed 
during the two periods when no operation should be even considered 

This study was made m the year 1912 Only 34 per cent of the patients 
discharged as "well,” "cuied” and “improved” were located, but of these 
patients 67 per cent were not well and were still suffering as the result of the 
cianial injury, the chief complaints and signs being headache, dizziness, early 
fatigue, change of personality to the depressed or irritable type and in a small 
percentage of them convulsive seizures It was rather surprising to find in a 
large percentage of these patients evidences of an increased intracranial 
pressure, as disclosed both by the ophthalmoscope and by the lumbar puncture, 
and thus indicating the chronic condition of cerebral oedema At operation 
even at this late date after the injury or at autopsy, there was disclosed an 
cedematous, " wet ” brain under varying degrees of increased pressure and 
along the supiacortical veins in the sulci was exposed a cloudy, whitish new- 
tissue formation — the organization-residue of a former layer of supracortical 
hemorrhage which could not be absorbed through the normal channels of 
excretion — the stomata of exit in the walls of the supracortical veins, through 
which almost 80 per cent of the cerebrospinal fluid is normally excreted It 
IS this organization-residue which causes a partial blockage m the normal 
absorption of the cerebrospinal fluid, and thus the resulting “ wet ” cedematous 
brain under varying degrees of increased intracranial pressure — the organic 
basis for many of the symptoms and signs occurring in patients having had a 
cranial injury, as headache, dizzy spells, early fatigue, change of personality 
and even convulsive seizuies themselves, all of these symptoms and signs 
being due to cranial pressure rather than to a gross cerebral lesion, such as 
lacerations, cortical hemorrhage, etc 

Post-traumatic Neurosis — In this connection of chronic brain injuries, 
the condition of post-traumatic neurosis is one that must always be considered 
— a functional condition to be differentiated from an organic one In post- 
traumatic neuroses, the emotional factor of fear and shock at the time of the 
injury is to be remembered, together with the constitutional make-up of the 
patient, whether neuro- and psychopathic or not , and also m a large percentage 
of these cases, the factor of hope of damages to be obtained, this latter 
complication being frequently an all absorbing one If a legal suit is pending. 
It IS not possible to improve the condition of these functional cases by any 
known method of treatment, after the suit is settled, and especially if satis- 
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factory to the patient, these are the patients having functional conditions 
which improve very rapidly and usually within months or one >ear following 
the injury. However, no such patient should be considered as haMng a func- 
tional condition of neurosis without careful neurologic examinations having 
been made, and in each case competent ophthalmoscopic examinations and a 
lumbar puncture with an estimation of the pressure of the cerebrospinal fluid 
as registered by the spinal mercurial manometer, so that it is definitely ascer- 
tained that there is present no increase of the pressure of the cerebrospinal 
fluid Otherwise the patient, having an increased intracranial pressure of 
chronic cerebral oedema and thus an organic basis for the symptoms and signs, 
may be incorrectly diagnosed, for these patients having organic lesions do 
not “ clear up ” and improve following a mere satisfactory settlement of the 
legal suit These organic cases are ones now being frequently overlooked and 
neglected under the classification of post-traumalic neurosis 

B Childien — In 1913, I became interested in the chronic condition of 
cerebral spastic paialysis and, in taking careful histones of a laige series of 
patients at two of the orthopaedic hospitals of New York City, and then by 
thorough neurologic examinations including the routine ophthalmoscopic and 
lumbar puncture tests, it was surprising to note that in a small percentage 
(12 plus per cent ) of these patients there were evidences of an increased 
intracranial pressure of chronic cerebral oedema Occasionally, in a very small 
number of the older patients, the X-ray disclosed evidences of convolutional 
markings of the inner table of the vault, due to its atiophy resulting from the 
prolonged increase of the intracranial pressure 

The history of these chronic patients having the condition of cerebial 
spastic paralysis is lathcr instructive During the past ten years, up to Jan- 
uary, 1923, I have examined personally 5192 children, and of this total num- 
ber examined, 671 (12 plus per cent ) have had an increased intracranial 
pressure as disclosed at lumbar puncture The operative and post-mortem 
findings have revealed “wet” oedematous brains under' varying degices of 
increased pressure, and along the supracorlical veins m the sulci was a whitish 
cloudy new-tissue formation, reported pathologically as being the organization- 
residue of a formei lajer of hemorrhage which had occurred most probably 
at the tune of birth Gross cerebral lesions of intra- and sulxrortical hemor- 
rhagic evsts, old cerebral lacerations, etc, were disclosed in only 6 plus 
per cent. 

The histones revealed the following data 81 per cent first children; 72 
IK'r cent males ; 95 per cent full-term babies , 90 per cent difficult labors , 
76 per cent forceps used as last resort; 17 per cent breech deliveries, m 8 
pci cent pituitrm had been used. 

During the first v\cck, the following observations had been made: 6 \ per 
cent more drow^v and stuporous than normal!} ; 23 per cent refused to nurse, 
/S per cent, cv incing a lessened normal demand for food ; 39 per cent muscu- 
lar twitchings, cs[)ecialh of orbital mu«:clcs and fingers, in 17 per cent 
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general convulsive seizures occurred, in i8 per cent an icteroid appearance 
was present 

Within two weeks after birth, 6i per cent were considered well and 
normal, if indeed anything abnormal had been suspected Within one month 
after birth, 82 per cent were considered normal 

Within the first year and usually around the seventh month after birth, 
79 per cent of the children were not developing as they normally should, 
such as holding up the head and later beginning to sit up, and at this time, 
\vithin the first year, the development of spasticity of varying degree and type 
was usually observed Later the child did not walk or learn to talk within 
the usual time, and it was this development of a chronic condition in an 
apparently normal child that was most mysterious, to say the least, and its 
presence was ascnted to almost every possible cause In this connection, I 
may state that the Wassermann test of the cerebrospinal fluid was positive - 
in only one-half of one per cent 

Trealment — The treatment of this chronic condition of cerebral spastic 
paralysis depends entirel}' upon the presence or not of an increased intracranial 
pressure (a) Without a definite increase of the intracranial pressure and, 
therefore, the cerebral damage having already occurred, the treatment is 
limited to the various orthopaedic measures and to mental training To lessen 
the spasticity, numerous peripheral nerve operations have been devised, and 
recently even the se\erance of the paravertebral sympathetic ganglionic 
chain — an operative procedure of no real value in my six cases (b) With 
a definite increase of the intracranial pressure, if this increased pressure 
IS not over twice the normal (the normal being 6-8 mm Hg), thyroid 
and thymus therapy may be tried in the hope that this mild increase of the 
intracranial pressure can be lowered to normal by lessening the amount of the 
cerebrospinal fluid secreted However, if the increased intracranial pressure 
IS over twice the normal, the operation of subtemporal decompression and 
cranial drainage may be considered, in the hope that a sufficient amount of the 
blocked cerebrospinal fluid can be permanently drained in this manner and 
thus a definite lowering of the increased intracranial pressure be effected with 
a resulting improvement of the child’s condition, both physically and mentally 

The operative and post-mortem findings in these selected chronic cases 
of cerebral spastic paralysis have been practically the same as disclosed in the 
chronic cases of brain injuries which have occurred in adults and in ^oung 
children, and the original pathology is apparently the same in these cases — a 
supracoitical layer of hemorrhage of greater amount than can be normally 
absorbed through the walls of the supracortical veins , its collection in the sulci 
about the supracortical veins and the subsequent formation of an organization- 
residue of the hemorrhagic clot and thus the resulting partial blockage in the 
normal absorption of the cerebrospinal fluid, producing “ wet ” cedematous 
brains under varying degrees of increased pressure The younger the child at 
the time of the development of this increased intracranial pressure, and particu- 
larly, therefore, those cases due to an intracranial hemorrhage at the time of 
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birth, the greater will be the ph}sical and mental retardation and the more 
marked the condition of spastic paralysis and mental retardation The older 
the patient at the time of the intracranial hemorrhage, as in adult‘s, the less 
marked are the gross physical and mental impairments, but the more 
marked are the subjective complaints, such as headache, dizziness, early 
fatigue and changes of personality and the greater are the emotional and 
psychic impairments 

The prognosis in the treatment of these chronic patients depends chiefl) 
upon the age of the patient and the severity of the intracranial lesion The 
younger the child at the time of the lowering of the increased intracranial 
pressure, the greater the improvement to be expected, but not one of these 
chronic patients can be expected to become normal as though the hemorrhage 
had never occurred, no matter what the treatment, because the treatment of 
these chronic conditions is always a late treatment The ideal time foi the 
treatment of brain injuries of the newborn, just as in brain injuries of adults, 
IS at the time of the acute condition, when the intracranial hemorrhage itself 
can be drained — in the adults after the period of initial shock has subsided and 
in the newborn within a period of one week. 
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SUEGICAL TREATMENT OF EPILEPSIA PARTIALIS 
CONTINUA (KOJE^TSflCKOVI) 

By N J Bebesnegovski, MD 
Professoh of Surgery, ToiisK Universitt, Siberia 

Epilepsia partialis continua was described for the first time in 1894, 
by Professor Kojevnickov, and at the same time by Professor Bruns under 
the name of myokloma cum epilepsia The greater number of cases of 
epilepsia partialis continua has been described by Russian medical men — ^less 
^b}”- foreigners This malady can be frequently met in Sibena Thus Pro- 
fessor Omorokov described 27 cases, which were observed m Tomsk’s clinics 
during three }ears, while in the medical literature of the world up to 1922 
there were described only 12 cases 

The mam S} mptoms of this disease are ( i ) Continual exatement, which 
IS expressed in continual convulsions and (2) a local affection, manifesting 
in convulsions confined to particular groups of muscles, which convulsions do 
not extend to the other groups 

The patholog}’ of this disease is not completely explained up to the 
present time Choraschko and some foreign authors found some changes in 
the subcortical substance of the brain, while others, Kojevnickov, Omorokov, 
think that the pnmaiy- changes are in the cortical substance 

In isolated cases of this disease some authors found affection of a 
specific character, thus syphilis (Strumpell), tuberculosis and cystocercus 
(Omorokov) In the greater number of cases some authors found changes 
in the form of organic inflammation — encephalitis in different stages 
of de\elopment 

According to the materials received after operations, which were per- 
formed in the Chirurgical Clinics of Tomsk Unnersity, Professor Omoroko\ 
gives a detailed account of microscopical changes in the cortex in this disease 

It IS observed that the blood-vessels in epileptics suffer very much 
Their walls become thicker, they are infiltrated by lymphocj’^tes, leucocytes 
and plasmodium cells, the endothelium becomes dilated and in many parts 
contains vacuoles The cortex of the brain becomes thinner and sclerosed 
Ganglion cells in some cases become dilated, the nuclei of these cells have 
eccentric positions, Nissl’s bodies become separated — in other cases cells are 
small and their nuclei fall to pieces 

There is observed a great development of glia tissues, presence of many 
giant cells wnth \arious inclusions in them Nerve fibrils are found to be 
in different kind of degeneration with the necrosis of myelin substance 

In the nerve tissue there are a great many products of regressive meta- 
morphosis of different kind of hpoid changes The progress of the malady 
IS limited Inflammation is situated only in one locus, as in adjoining places 
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IS found healthy nerve tissue. No specific microbe has been found for 
Kojevnickov’s epilepsy 

It IS a very interesting fact that this disease is met ver> often in the 
north of Siberia, while in Europe it is comparatively rare Village inhabitants 
are chiefly attacked with this disease. Probably the cold climate of Siberia 
plays some part m the etiology of it Young persons, not older than thirty 
years of age, are chiefly affected. 

Hereditary syphilis is often marked and alkohohsmus. Recent s}philis 
usually is not found The Wassermann test gives negative results 

The beginning of the illness is usually acute The temperature suddenly 
rises The patient falls into an unconscious state If the illness does not 
end by death and the person recovers — attacks of epilepsy api^ear m different 
forms In one class of cases after the acute period there are paralyses of 
some parts of body, which gradually Ijecome feebler, while convulsions of 
particular groups of muscles begin to develop. 

In other cases local convulsions appear suddenly after the acute period 
And in a third group of cases the patients, after the acute period, seem to be 
recovered from illness, but after some time convulsions appear Sometimes 
local convulsions are preceded by the general attacks of convulsions 
of epilepsy. 

The mam symptoms of Kojevnickov’s epilepsy are continual convulsions 
of particular groups of muscles. As, for example, convulsions confined to one 
of the limbs. Seldom are convulsions observed in a larger part of body, 
as half of it. But if the latter happens, still, we can observe convulsions in 
particular groups of muscles of it This shows the localization of the process 
If the convulsions begin they do not stop even when a person is asleep 
During psychic stimulation, as when some one draws attention to a patient 
or when a medical examination is taking place — the convulsions are usually 
exacerbated When a patient is calm the convulsions grow less strong. Tliese 
continual convulsions exhaust the person very much To smoothe them a 
little patients resort to different kinds of forcible measures Thus • a patient 
seizes with a healthy hand the ill one; if the convulsions attack a leg, the 
patient crosses his legs and presses strongly the ill one with the healthy one 
In the most cases the convulsions are accompanied with pain 

In spite of the strenuous work of the muscles of the affected limb, not 
very seldom we can notice atrophy of them For example, in one of our 
cases the thickness of a healthy shoulder was 28 cm while the ill one was 
21. The difference seems to be a great one Pam from the sting of a pm 
and the sensation of touch do not suffer in this disease Sometimes arbitrarj, 
pains in the ill limb are observed 

The local coinailsions periodically change into total convulsions of 
epileps} The frequency and the quaht) of the convulsions are not the same 
in many cases In some cases they occur once or twice a month, m others 
sometimes every day. The psychic of patients in most cases is lov.ercd. 

The treatment of a patient with epilepsia Kojevmickov may be thcra- 

699 



N J BERESNEGOVSKI 


peutical as well as surgical In therapeutical treatment the administration 
of preparations of bromium sometimes lowers the convulsions The giving 
of hydrargirum does not do any better 

Therefore, the surgical treatment is left for us The latter is used in 
two forms as a decompression operation and for removal of cortical centres 
A decompressional operation we undertook in one case of Kojevnickov’s 
epilepsia, where the convulsions were expended on the right upper and the 
lower limbs and on some parts of the face and neck, and moreover total 
convulsions of epilepsia often were observed The convulsions in this case 
were distinctly manifested in the right hand, here we could notice feeble 
convulsion on the left side of the face about musculus orbicularis Of course 
in such a case we could not possibly rely upon the radical recovery after 
removal of all cortical centres It would be necessary to remove all motor 
centres in the left hemisphere In this case we determined to confine ourselves 
to a decompression operation by making an aperture in the cranium In 
the regio temporalis of the left side of the cranium a semicircular incision 
was made The bone and dura mater were removed to the extent of 3 x 3 cm 
The skin and muscles flap was then closely sewed up 

The post-operation period ran smoothly Ihe convulsions became feebler, 
the total attacks of convulsions become somewhat more rare But such 
periods of temporary improvement had been observed before the operation 
Therefore it is very difficult to say whether the operation itself brought 
any improvement 

The second more radical way for operation is removal of cortex centres 
The meaning of this last operation is different according to what theory 
of localization of process from pathological sight of view, we adopt, whether 
to that of Choraschko, who thinks that the process is placed in the sub- 
cortical substance or to that of Kojevmckov’s, who thinks that in this illness 
the cortical substance is affected In the first case by removing cortical 
centres, we break up motor apparatus and therefore destroy that battery 
which sends impulses for convulsions Breaking up the apparatus we stop 
convulsions though we do not remove the affected place In the second case, 
removing the cortical centres we remove the affected places, therefore from 
this viewpoint the indication for operation is complete 

There is undoubtedly an indication for removal of cortical centres, where 
at the base of the illness there is a cystocercus, seated in the cortex, as we 
observed in one case (No 2) Here the removal of the cystocercus is the 
removal of the cause of the illness The technic of trepanning is well known 
to every one, and so I shall say few words about some details of it 

The direction of Roland's fissure was determined by the well-known 
methods It was marked with a line of nitrate of silver Such a line does 
not disappear after applying to the skin tincture of iodine Hemorrhage 
from the vessels of the skin was stopped- by Heidenhain’s method A piece of 
bone in form of quadrangle, 6 x 8 cm , is cut big enough to examine the sus- 
pected locus We use Doyen’s phrese and Dalgren’s tongs A hammer and 
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chisel we never use The dura mater we open m the form of the letter H. By 
such a form of opening the dura mater we do not \vound sinuses The trans- 
verse cut IS made in space entirely free from bone It is necessary to be 
careful i\hen continuing a cut upw'ards not to wound the longitudinal sinus 
If, by any case happens such a misfortune, particularly when the lateral 
branches of the sinus he very far away, it would be necessary to put in a 
suture If these cut through, we ha\e used in three cases with success, a 
tamponade with piece of muscles The arachnoid veins we tie wnth 
fine ligature 

The epileptogen zone was located by bipolar electrodes after the method of 
Rasosmoskii Muscular convulsions as a reaction in the affected limb were 
very rare There was no one case in which we could not localize an epilepto- 
gen zone by this method We never excite in using it a total epilepsy 

Fuither, we note the boundary of this zone This place on the cortex 
w'e mark by a scalpel and remove it in a whole piece, simultaneously removing 
cortical substance, l)’'ing deeper in the sulci of the brain After remo\ing 
the piece we examine again adjoining places and the bottom of the wound 
w'helher any parts of cortex remain If such parts arc discoveied, w'e remove 
them wuth a sharp curette or a scalpel It is necessary to give special attention 
to the removal of all affected portions of cortex If this is not done, in course 
of time It would be necessary to re-operate, as w’as observed in Prof V. N 
Sabrm’s case (Omorokov) 

It IS not easy to reach the foot centre that lies on the very summit of 
the brain and goes behind the internal side of the hemisphere, l>ing near to 
the lateral and central part of the longitudinal sinus Thus Professor Misch 
(Tomsk) in one case of athetos could not remoie the w’hole centre of the 
low^er limb and therefore he made other operations on peripheral ner\es, 
dividing them. 

For lemoving the feet centres we use the following method So that not 
to open the longitudinal sinus, the cut in the dura mater should not extend 
beyond i cm from the middle line Then m the dura mater and its processus 
falciformis w'e apply a wude retractor, with wduch we expose the brain and 
proceed to cut out the superficial portion of the cortex, and deeper l>etwccn 
both hemispheres When examining the centres wuth the electrodes, care 
should be taken not to make contact with a retractor 

T^ transplant pieces of fat on the affected cortex is not necessari bccau<;c 
the high pressure in the cranium makes a good le\el of an exca\ation We 
haie u':cd a transplant of fat only once. 

1 hen wc ])ut pieces of the dura mater in place and join them with fine 
sutures Then the bone is replaced and the skin sei\cd closely. 

Surrounding haunostatic sutures (Heidenhain), we take away on the 
founh to fifth da> after operation The other skin '?uture on seventh dav 

a rule in all -our cases we have made operation m one stage except in 
a ca<e m vshich we wounded the longitudinal sinus, here we made the opera- 
tion m two ‘stages 
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We have operated m cases of Kojevnickov’s epilepsy in seven cases by this 
described method All these patients were referred by L I Omorokov and 
R N Favodovskii, to whom I express my thanks The pathological micro- 
scopical materials after operations were examined in the laboratory of the 
Clinic of Nerve Diseases of Prof L I Omorokov 

The removal of the cortical centres in epilepsia Kojevnickov appears by 
itself, an operation not very objectionable on account of its results With this 
operation we try to cure a patient suffering from convulsions, but paralysis 
of some parts of the body is left after the operation The question is what 
IS better for him, continual convulsions or paralysis^ It seems to us that 
this question should not have two answers Continual convulsions with epilep- 
tic attacks entails great suffering and so exhausts a patient that a paralysis 
of one of the limbs appears to be much better A patient suffering with 
epilepsy does not only lose a limb writhing in convulsion, but a healthy one 
with which he tries to keep in quiet the ill limb 

After removal of cortical centres we usually do not find full paralysis 
After some time the limbs regain some movement The flexors begin to work 
sooner than the extensors Big joints begin to work before the small 
ones The extent of the movement at^ first is very slight, diversion of the 
later ones are limited Mimic of the face and more fine movement of fingers 
usually are not restored 

The question is why the paralysis begins to lessen Two suppositions are 
probable first, there is some cortical substance left, or neighboring parts of 
cortical substance compensate the work of destroyed centres. The latter 
supposition seems to us more probable than the first one, for at the present 
time it IS said that there is no strictly limited localization for centres and that 
adjoining parts can compensate the action of near-lying centres 

In the most of cases during the operation we found high pressure in the 
cranium and absence of pulsation, sometimes pushing out of the brain from 
the trepanning aperture From this point of view trepanning can serve as a 
means of regulating intracranial pressure 

The vessels of the cerebral tissues m our cases were usually dilated, in 
some cases there were commissures between the dura mater and the arachnoid, 
showing an inflammatory process — meningo-encephahtis — which latter was 
confirmed by microscopical researches 

Recovery after removal of cortical centres by Omorokov is in -41 66 
per cent 

To appreciate final results is an impossible thing because the patients are 
not investigated closely enough The low culture of Siberian inhabitants and 
the great distances make impossible the obtaining of information of 
their health 

Out of eight cases, in three we had good results The total epileptic 
attacks and the local convulsions disappeared, but sometimes, although not 
often, we could observe slight tremor of separate groups of muscles, so 
we do not say that they recovered from their illness totally. To a second 
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EPILEPSIA PARTIALIS CONTINUA 

group we refer two cases where we obtained considerable improvement 
The total epileptic attacks disappeared, the local convulsions did not disturb 
the patient as much as before, but yet they did not disappear entirely. The 
patients could do any work after the operations 

In two cases we did not obtain much improvement The total attacks 
became feebler, but the local convulsions were unchanged. And in one case 
we had not any improvement at all. 

It IS necessary to give attention to the extent of the process Good 
result we have in those cases where the process is limited In one of our 
cases the convulsions were only in one hand, in another in foot only. (See 
No 2 and 7.) 

The result is worse when many centres are touched lower and upper 
limbs, hand or arm, and face (Nos. 3 and 4 ) 

No effect was obtained m case No 6, where all the motor centres were 
affected Here, in spite of wide removal of cortical centres (3 c cm ) it was 
impossible to obtain a good result In such cases, it may be better to make 
only a decompression operation. 

CONCLUSIONS 

In conclusion of all above said, we may say 

(1) It IS necessary to remove motor cortical centres in epilepsia 
Kojevnickov. 

(2) Results after operation in many cases depend upon the extent of 
the process; if the convulsions affect many muscles, the result is woisc. 

(3) It is necessary to remove cortical centres m a whole piece The 
better results therefore are to be had after cutting with scalpel, but not after 
scraping witli a curette. 

(4) It is better to make an operation in one stage; the operation of 
trepanning could not be considered as a difficult one, if one possesses 
good technic. 

(5) To separate an operation into two stages may be recommended in the 
presence of complications, such as hemorrhage 

(6) The results of our cases we cannot consider to be cleared up, for 
most of them have not been traced long enough 

(7) The final impression is that we get undoubtedly by operations some 
relief for total and local convulsions. 
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PERIARTERIAL SYMPATHECTOMY* 

By Ira Cohen, MD 
OF New York, N Y 

In 1913, Lenche ^ advocated the use of an operation first described by 
Jaboulay in 1899, and which is now known as periarterial sympathectomy 
This procedure consists in the removal of the adventitia of an artery over a 
varying length, which is followed b}' immediate changes m the operated limb, 
contraction of the exposed vessel, subjective and objective coldness of the 
extremity and diminution of the peripheral pulse These changes last several 
hours and are followed by signs of dilatation of the peripheral vessels with 
subjective and objective increase in temperature and elevation of the arterial 
pulse pressure These latter phenomena last five to six days or even longer 
Lenche recommended this operation in the extremities for the relief of pain 
due to vascular causes and claimed that the ulcerations of vascular or trophic 
origin were benefited He assigned as a reason for the beneficial results the 
interruption of the sj'mpathetic innervation of the vascular system distal to 
the site of operation 

Lenche’s observations of the vascular changes locally and distally, as well 
as clinical improvement, have been confirmed by numerous observers, but the 
explanation is not as simple as that ad\anced by him From an anatomical 
standpoint Potts - demonstrated that the ner\ e supply to the mam arteries 
of the leg IS derived from nerves given off to them at various levels along 
their course, and the smaller radicles are innervated from sympathetic 
plexuses on the walls of neighboring parent vessels Kramer® showed a 
similar arrangement to exist m the arteries of the arm From a physiological 
standpoint Langley,^ in the course of some other work, showed that the usual 
blanching of the pad in the cat’s foot obtained on stimulation of the lumbar 
sympathetic trunk, gradually grew less and finally ceased when one after 
another of the peripheral nerves of the leg were divided Thus from the 
anatomical and from the physiological viewpoint we are forced to conclude 
that the neive supply of a peripheral vessel is not directly interfered with by 
an operative procedure on a parent trunk I say directly, for obviously it 
is influenced in some manner The immediate peripheral blanching and the 
fall in temperature, though not likely, might possibly be accounted for by the 
local contraction in the operative field, but the marked and persistent vaso- 
dilatation which succeeds the primary contraction has not been satisfactorily 
explained Thus it will be seen that the procedure is entirely an empiric one 

This paper deals with a report of periarterial sympathectomy performed 
in eleven cases — a series too small from which to draw any final conclusions, 
but large enough to be of help in evaluating the procedure 

*From the service of Dr Charles A Elsberg, at Mount Sinai Hospital, and the 
author’s service at the Montefiore Hospital 
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The technic of the operation performed by me does not differ m its 
essentials from that described by various other authors. The operation may 
readily be performed under local anesthesia. For the femoral artery the si e 
chosen is Scarpa’s triangle just below the division of the common into the 
superficial and the deep femoral arteries. After opening the sheath 
femoral vessels the superficial femoral artery is isolated, exposed and slig it y 
raised from its bed for a distance of five to eight centimetres. An incision 
with a fine scalpel is made through the adventitia along the exposed vessel. 
The edge of the cut adventitiai is picked up with fine forceps and freed by 
blunt dissection with a thyroid separator or small cranial elevator. When 
it has been freed for about a half a centimetre along one side, the adventitia 
mav be grasped with moscpiito hsemostats placed at inteivals. Gentle traction 
on "these clamps while using the separator will cause the vessel to rotate while 
the adventitia is thus peeled off until the thin fibious coat is entirely free 
from the vessel and may be cut away with scissors above and below. In a 
few places the adventitia may be found more adherent and it may be necessary 
to free it by cuts with a fine scissors. After removal of the adventitia the 
vessel presents a smooth glistening appearance, it is then allowed to drop 
back into its bed and the soft parts are sutured. ' In the first few cases 
operated upon I was not certain that the adventitia had been removed, but the 
presence of nerve fibres was demonstrated by microscopic examination. 

In thromboangiitis a periarteritis exists and the adventitia is very adherent 
so that, not only is the vessel more difficult to isolate, but in the removal of the 
adventitia, there is a real danger of injury to the vessel wall.f In the senile 
arteriosclerotic cases there may be seen after the removal of the adventitia 
calcareous plaques shining through the media, these vary up to a pinhead in 
size, or even larger, and occasionally the adventitia is adherent over some of 
these deposits. In thromboangiitis I have not seen the local contraction of the 
vessel noted in other cases during and after the stripping of the adventitia. 


SUMMARY. OF C..\SES 

C.VSK I.— :Male, aged sixty-one, in Montefiore Hospital, because, of pain In-' the left 
leg and foot with ulcerations of the leg for thirteen months. He had spent ten months 
in I)ed prior to admission. The appearance of the ulcerations is illustrated by the photo- 
graph (big. i) ; his knee was held in fle.xion by muscular spasm. Neither dorsalis pedis 
nor posterior tibial pulsation was felt in either extremity. Various therapeutic measures 
were tried to heal the ulcerations and relieve the pain, but without result. On November 
ei. 1923, under local amxsthesia, three centimetres of the adventitia of the left sunerficial 
lemoral artery was removed. The gross appearance of the vessel was normal, and after 
tlK- str,in»„g u ™..ractocI slwply. In, mediately after the operation the let! foot 

,‘."t"'!'! I" "S''*' later there was complete relief from pain, the le.. was 

iMtinled at the knee, and both subjectively and objectively the left font wac ara ,e 
.he right. Three da.v.s later the temperature of 'both fee eett he 

happened the aerivi^;;;;;;^^^-^^ 
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This was one of the first cases and one with the most striking result. The patient 
did not live long enough to determine whether the benefit was lasting, but it was the first 
time in over a year that he had been free from pain and ulcers. 

Case II.— Male, aged seventy, admitted to the Montefiore Hospital because of 
pain in both lower extremities of sixteen months’ duration. No pulsation was felt in 
the arteries of either foot and there was impending gangrene of four toes of the right. 
On December 17, 1923, under local anjesthesia, four centimetres of the adventitia of 'the 
right superficial femoral artery were removed, the vessel appeared normal but did no: 
contract. There was no improvement following the operation and a week later tlie 
leg was amputated. 

Case HI.— Male, aged sixty, admitted to Mt. Sinai Hospital with a six months’ 
history of pain in both lower extremities. On examination no pulsation was felt below 



Fig. I. — Case I. Showing contracture at the knee and the extent of the ulcerations. 


the femoral on either side, the left heel had an ulceration and there was impending 
gangrene of two toes. On October 3, 1924, five centimetres of the adventitia of the 
left superficial femoral artery were removed. There was no improvement and amputation 
was done eighteen days later. 

C.VSE IV. — Male, aged fifty-seven, a private patient, referred because of pain in the 
right foot and calf for seven weeks. He had moderate arteriosclerosis of all palpable 
vessels, but he had pulsation in the peripheral arteries of the foot. There was an early 
dry gangrene of two of the toes. On January 28, 1924, five centimetres of the adven- 
titia of the right superficial femoral were removed. The artery appeared normal in size 
and contracted during the manipulations. Shining through the vessel wall, after the 
removal of the adventitia, could be seen many calcareous plaques. Following the opera- 
tion there was relief of pain which has lasted one and a half j'ears, except for occasional 
slight discomfort. Several of the toes were subsequently amputated because of the 
dry gangrene. 

Case V. — Male, aged sixty-five, admitted to the Montefiore Hospital because of 
pain in the right foot which had been present for six months. On examination no pulsa- 
tion could be felt below the common femoral artery. On September 18, 1924, five 
centimetres of the adventitia were removed from the right superficial femoral. At tiie 
operation it was noted that the artery was adherent to the vein, that the adventitia was 
denselj' adherent and that no pulsation, could be seen or felt in the artery. There was no 
relief following the operation. 

Case VI. — Male, thirty-one years old, was admitted to Mt. Sinai Hospital, because 
of pain in the left leg and foot for two years with ulceration of the big toe for se\eral 
months. A pre-operative diagnosis of thromboangiitis was made. On May 13, i 9 - 4 > 
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five coiitiinctres of the left superficial femoral artery were denuded of 
was considerable periarteritis and the lumen of the vessel was entered, requiim^ a 
lateral ligature. The vessel did not contract after the stripping. There was no post- 
'i'rath.; change in the appearance of .he foot, but on his discharge fourteen days 
later he had less pain than on admission. However, the pain returned m seven weeks 
and he was readmitted, at which time a lumbar sympathectomy was performed 3y 
Dr. Harold Neuhof. Following this operation there was a well-marked vasoddatation ot 
the peripheral vessels with increase in warmth of the foot on the operated side and 
a temporary relief from pain. However, with a return of the pain an amputation was 
done three weeks later. 

Case VII.— Male, aged forty-four, who had an amputation of his right leg nine 
months previously, was admitted to the Montefiore Hospital for a painful ulcer in the 
middle third of the left leg. This ulceration had existed for two and a half years, 
during which time it had healed and broken down several times. The diagnosis was 
tliromboangiitis. Under local applications the ulcer healed but broke down again after 
a few days. On January 26, 1924, the adventitia was removed from the left superficial 
femoral artery. There was post-operative warmth in the foot but no influence on the 
ulcer. Several months later this healed under local treatment and has remained healed 
to date. The operation can receive no credit for this result. 

Case III. — Male, aged thirty-nine, a mild diabetic in the wards of the Montefiore 
Hospital, was seen in consultation because of an ulceration in the middle third of the 
right leg. The lesion was five centimetres in diameter and very painful. Over a period 
of several months it resisted all attempts at healing it. Skin grafting was tried several 
times without avail ; the patient was given anti-luetic treatment in spite of all negative 
tests. On September 6, 1923, a periarterial sympathectomy was done. The vessel appeared 
normal and contracted, there was post-operative warmth in the foot and for a time 
a diminution of the pain but no influence on the ulcer. Finally because of pain the 
leg was amputated at the request of the patient. 

Case IX.— A twenty-six-year-old man had sustained a fracture of the third and 
fourth lumbar vertebrre seven years prior to his admission to the Montefiore Hospital. 
At the time of this injury he had been operated upon at Bellevue Hospital by Dr. Harold 
Neuhof with considerable improvement in his condition. He came to the Montefiore 
Hospital because of trophic ulcerations of the right heel and buttock. Hoping to benefit 
the lesion on the heel, on December 13, 1923, a periarterial sympathectomy was done 
on (lie right femoral artery. Immediately after the operation the dorsalis pedis and the 
posterior tibial arteries which had always been readily palpable could not be felt. This 
was followed by the usual dilatation and warmth. Comparative blood-pressure deter- 
minations showed that whereas prior to the operation the pressure was the same in the 
two legs. 12S systolic, for the first two post-operative days the pressure on the operated 
side was 134 to 136 as compared to 128 to 130 on the other side. Readings taken after 
ns line failed to show any difference between the two legs. At first no change was 
noted ill the uleei ot the heel, at the end of three weeks there was a questionable 
miiiroiemeiit. but a week later the ulcer was distinctly smaller and cleaner Howp ' 

It never completely healed and remains to rlatp 


after the operation. 


remains to date about the same as it was three weeks 

i.. Novel., bar, .,3,, bL^se 

area at the operated site. This latter IiealeH k f unhealed 

.9->5. Dr. J. Gottesiiiaii did 0“ February ii, 

artery. At the operation it was noted that in superficial femoral 

exposed vessel (none had been pr^^t:l,;1 , ^ ^ ^be 

uo contraction of the vessel observed after the removal oTdirV'' ' 

remoNal of the adventitia. To our surprise 
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after the operation there was relief of pain, which except for an occasional twinge 
has persisted. 

Case XI. — A woman of fifty-five came to the Montefiore Hospital in May, 1925, 
because of severe pain in the right leg and foot for fourteen weeks and a beginning 
moist gangrene of the toes for five days. Following a periarterial sympathectomy done 
on May 6, her pain was relieved for forty-eight hours, but with the progression of the 
gangrene it returned and her leg was amputated on May 12. 

Of this total of, eleven cases seven were of arteriosclerotic origin, two 
were thromboangiitic, one was a trophic ulcer, and one was an ulcer in a mild 
diabetic perhaps on a thromboangiitic basis. Three patients were completely 
relieved of pain, one of whom, however, lived too short a time to determine 
the permanency of the relief and one subsequently lost several toes in which 
dry gangrene existed at the time of the sympathectomy. One of the thrombo- 
angiitic cases was slightly but only temporarily improved. The trophic ulcer 
was somewhat benefited. In the remaining six cases no benefit could be seen 
from the operation. However, I have seen no instance where the operation 
did any harm. 

From this small group of cases I have been unable to determine any 
method of selecting favorable cases. Success and failure were met in seem- 
ingly similar cases. . In Case X, where the femoral artery seemed completely 
occluded at the time of operation, the pain was relieved, although this result 
was unexpected when the condition of the vessel was noted. One obser- 
vation was made which may prove of value in the selection of cases when 
pain is the indication, that is the pre-operative use of an antispasmodic such 
as benzyl benzoate. Temporary relief was obtained by its use in Cases I, 
IV and XI (it was not tried in Case X), and in these patients relief of pain 
was obtained by the sympathectomy. In other cases the drug failed to 
relieve the pain and so did the operation. Further experience must be had 
to determine whether this is simply an impression or of actual value in the 
selection of cases. 

It is possible that in some cases of vascular disease of the extremities in 
addition to the structural changes in the arteries, or perhaps dependent on 
them, there is a spasm of the finer radicles and capillaries. Where such is the 
case we may expect beneficial results from a removal of the adventitia. 
Lehrmann ® and Lawen ° believe that the operation of periarterial sympathec- 
tomy divides the sensory nerves to the vessel, and by so doing influences the 
vascular tonus by interruption of the reflex arc. This theory to me seems 
best to explain the results obtained in keeping with the anatomy and the 
physiology of the vaso-motor system. The operation would be comparable 
to the division of the posterior spinal nerve roots for spastic conditions of the 
skeletal muscles. 

CONCLUSIONS 

1. In periarterial sympathectomy we have an operation which in some 
cases causes definite changes in the peripheral cii'culation. 

2. At the present time the explanation of its action is not clear, and t ic 
indications for its use are not sharply defined. 
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3. In my hands the best results have been obtained in patients with pain, 
due to arteriosclerotic disease of the vessels of the legs. 
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NEOPLASMS OF THE BLOOD-LYMPH-VASCULAR SYSTEM WITH 
SPECIAL REFERENCE TO ENDOTHELIOMAS 
By D. Schuyler Pulford, Jr., M.D. 

OF Rochester, Minn. 

FELLOW IN FATHOLOGV, THE MAVO FOUNDATION 

The observation that tumors diagnosed haemangiomas not infrequently 
recur after excision, and in some cases even metastasize until they kill the 
patient, together with the fact that benign haemangiomas and so-called malig- 
nant endotheliomas often show morphologically indistinguishable areas, usually 
in the nature of partially differentiated blood-vessels, prompts the follow- 
ing generalizations. 

1. Haemangiomas and lymph- vascular angiomas, although usually benign, 
are potentially malignant endotheliomas. 

2. There is an intermediate stage between the strictly benign and the 
actually malignant angiomas, represented by haemangio-endotheliomas. 

3. Malignant endotheliomas of the blood-lymph-vascular system exist as 
a pathologic entity. 

My object in this paper is to present the data in support of these 
generalizations. 

Endotheliomas will naturally demand considerable attention in the con- 
sideration of a group of tumors arising from an organ in which endothelium 
plays such a large part, as in the lining of the channels and spaces of the 
vascular and lymphatic systems. That such tumors arise from the blood- 
lymph-vascular system is in many instances evident from their study under 
the low power lens of the microscope, since certain areas are composed of 
tumor blood-vessels and vessels lined with endothelium. 

I shall endeavor to show that there is a solid type of tumor in this group, 
relatively malignant, which can be seen to develop from, and to be composed 
of, blood-vascular tissue, which differentiates into endothelial lined channels 
and blood-vessels, indicating that the function of the adult cells is to line 
blood channels and lymph channels, and thereby show that the type cell is 
endothelium and the tumor is endothelioma. 

Embryology . — It formerly was taught that endothelium was mesodermal 
in origin. However, it must be borne in mind that the mesoderm has its 
anlage in the primitive embryonic ectoderm during the early stages of develop- 
ment, extending laterally from the primitive streak and groove between ecto 
derm and endoderm. It is therefore logical to suppose that when endothelial 
tissue becomes malignant, it may in its reversion to embryonic type show 
morphologic characteristics of both epithelial tissue (carcinoma) and meso 

* Abridgment of thesis submitted to the Faculty of the Graduate School of the 
University of Minnesota in partial fulfillment of the requirements for the degree 0 
Master of Science in Pathology, April, 1925- 

Submitted for publication July 22, 1925. 
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dermal tissue (sarcoma). This possible, bimorphism of endothelial cells 
might account for some confusion concerning malignant tumors of the pleura 
and pericardium. Reports of primary endothelioma and carcinoma of the 
pleura are common. Robertson,^^ in a recent review of the literature, while 
reporting four tumors of the pleura and one of the pericardium, has done 
much to clarify this subject, and in fact shows that endotheliomas or carci- 
nomas of the pleura or pericardium are not primary. He demonstrates that 
such tumors are secondary carcinomas, usually from the lung, and that if a 
tumor is primary in the pleura, it must be sarcomatous. The term true 
endothelium is applied to that derived from the solid mesenchymal part of 
the mesoblast, in contra-distinction to the celomic or body cavity derivative 
of the mesoblast which gives rise to the endothelium of the pleura, pericardium, 
and peritoneum, and is really a mesothelium. The so-called endothelium 
of the cerebrospinal meninges will not be considered. Mallory points 
out that it is not genetically identical with the endothelium, lining vascular and 
lymphatic channels, since it forms at a later period in embryonic development 
from the notochord. 


It seems reasonable to believe that endothelium has in its very earliest 
development a contribution from both ectoderm and mesoderm, and there 
are but two important theories of origin of blood-lymph-vascular endothelium, 
the angioblast theory of His, and the theory of local origin. In the theory 
of His it is asserted that the so-called angioblast appearing early on the yolk 
sac gives rise to the endothelium of its blood-vessels which by their prolifera- 
tion and down-growth invade and form the intra-embryonic vascular systems, 
also that all intra-embryonic endothelium of whatever nature arises from this 
preexisting angioblastic endothelium of the yolk sac, or that there is never a 
local origin from mesenchymal tissue. In the theory of local origin, described 
by Reagan,=^‘’ it is asserted that mesenchyme may, in practically any part of 
the body, change into blood-lymph-vascular tissue, and is not necessarily in 
direct descent from the yolk-sac endothelium of the angioblast. The theorv 
further presumes that mesenchymal cells can by migration and alignment 
form vascular channels or cavities lined by endothelium, and that there are 
various embryonic regions where there is a first-hand production of vascular 
tissue, even to blood-cells themselves. 


Ihe theoiy of local origin is probably the most favored explanation 
of the origin of the vascular and lymphatic systems among competent anato- 
nusts and embryologists to-day. Sabin supported the angioblastic theory of 
mlra-embryomc lymphatic development. By injecting India ink into subcu- 
taneous tissues ot pig embryos, she showed to the satisfaction of many that 
all lymph-vessels budded oft trom the veins at four primary centres, and then 
iinadvc the bkin as well as the deeper tissues, by a process of centrifuo-al 

u? tr S'"'"’ supported this view, and in fact 1)v 

this theory seemed generallv accepted ’ 
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and Molliei, Maximow, Bonnet, and other. European anatomists. Huntington 
and IMcClure until recently were its only sponsors in this country. Their 
series of convincing articles is summed up in Huntington’s monograph which 
appeared in May, 1911, In 1912, Kampmeier demonstrated independent 
lymphatic endothelium anlagen in the thoracic duct of an injected pig embrvo. 
Emmel, Reagan and Stockard stand as proponents of the theory of the local 
origin of endothelium. Soon even Sabin was led to accept in part the local 
origin theory by her studies of intra-embryonic blood-vessels and the forma- 
tion of red blood-cells in living embryo chicks. 

From now on the pendulum swings toward the theory of local origin, and 
IMcClure gives the present predominant opinion in the following words ; 

“While differences of opinion may still exist, as regards details of the 
process, both for the lymphatic and blood vascular systems, it is plain from 
this brief sketch that the general principle of the local genesis of intra- 
embryonic endothelium from mesenchyme, a theory so recently and so vigor- 
ously opposed by a large group of American anatomists, may now be 
regarded as an established fact.” This statement has an important bearing on 
tumors of endothelium. 

Problems of Classification . — Most tumors of blood-vessels and lymph- 
spaces have been easily recognized and correctly described and diagnosed as 
capillary or cavernous lymph-angiomas and htemangiomas. When the cellular 
activity of these tumors becomes such that open spaces give place to solid 
masses and the compact areas are composed of endothelium-like tissue rather 
than fibrous tissue or epithelial cells, the classification and correct diagnosis 
become controversial. Invasion of adjacent tissues, local post-operative recur- 
rence and metastasis further complicate the picture. 

MacCallum says, “ In practically no case has the origin of a tumor from 
endothelium been proved.” But theoretically tumors of endothelium can occur 
in any part of the body, since that kind of tissue exists in or about all organs. 

Most pathologists classify malignant tumors from the standpoint of the 
predominating cell, considering not only its structure, but also its embryonic 
origin, for when very malignant it loses all likeness to its adult function- 
ing form. 

IMallory savs, “ The type cell is the one important element in every 
tumor.” He goes on to show that histologic classification of slow-gi owing 
tumors is satisfactory, for they differentiate well, while with fast-gi owing 
ones embryology helps in recognizing types of cells and in explaining unusual 
situations of tumors. Ewing summarizes the problems of the classification 
of tumors as follows; “The generally accepted plan of classification and ter- 
minology which is based on histology, modified as much as possible by histo 
genesis, is a natural product which has become veiy firmly'^ established and 
IM-obably deserves to prevail against the varying prominence of embryology, 
chemistry, and etiology.” A purely embryologic classification is not sufficient, 
as the origin of some parts of the body'' is not well understood. Foi instance, 
the Wolffian body may not be really mesoblastic; and again the adenomas. 
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and even so-called carcinoma of the kidney, instead of being classified as 
mesotheliomas, as they should if these organs are derived from mesotheliiim, 
are called epitheliomas. A strictly embryologic classification falls short in 
tumors such as malignant endotheliomas, which at times cannot be distin- 
guished from carcinomas, or indeed, sarcomas by their histopathologic struc- 
ture. Structure alone is insufficient as a criterion for classification of many 
tumors, for, as previously stated, highly malignant tumors, even fiom most 
dissimilar tissues, are indistinguishable. 

A third great help in the classification of neoplasms, seldom mentioned 
in the past, is the knowledge and study of “ reserve cells.” The embryologic 
conception of three germ layers, as applied to tumors, while convenient in 
classifying neoplasms, is no longer necessary, and is in fact a mental hazard 
which keeps the more enlightened present-day conception of tumors from 
being accepted in practice. As MacCarty has shown in cancer of the breast 
that the membrana propria or “ reserve cell ” is the key to early carcinoma, 
so an attempt must be made to discover the embryologic “ reserve cell ” in 
studying tumors supposed to have arisen from vascular or lymphatic channels. 

Endothelium . — Endothelium is spoken of as a primitive tissue, growing 
by ” sprouting ” as well as by mitotic division. “ It is known that it comes 
from preexisting endothelium. iMcClure-'’' and others have demonstrated the 
mesenchyme cell to be the reserve cell of endothelium in the embryo. 

It is usually stated that the specialization concomitant to the demand for 
function in adult organisms destroys the power of regeneration directly in 
proportion to the degree of specialization. In the adult, reproduction in such 
a tissue as endothelium is supposedly by direct division or sprouting, and 
occasionally by mitotic division, mesenchyme cells no longer Ijeing visible. 
This failure to find a “ reserve ' cell ” for endothelium in the adult has its 
exceptions. MacCallum describes connective tissue that has assumed the 
structure and function of endothelium in the repair of an infected wound 
,of the neck of the adult dog. He explains this as a “ kind of metaplasia, 
analogous to that which occurs in the first formation of endothelium.” I have 
.seen this same process in tumors of endothelial-lined spaces with adjacent 
areas showing solid masses of cells morphologically indistinguishable from 
endothelial cells. Considering these different cells as derived from mesen- 
cliynie, it is no wonder that they sometimes show in the adult a multiplicity 
of form, approaching in appearance, fibroldasts or fibrocytes here, epithelio- 
blasts there, and again endotheliocytes in other places. This may be a mani- 
festation of metaplasia, but might better be called an example of atavism 
since it is an inheritance from remote rather than immediate ancestors, from 
mesenchyme rather than fibroblasts. 

If there is sufficient injury to destroy adult tissue of so-called mesoblastic 
f^^iigm. the mesenchymal primitive connective tissue responds to the demand 
tor lepaii. This cell usually looks like a fibroblast, but may, and in fact 
u. at nines to resemlde, in dififerent environments and in different stages 

713 



D. SCHUYLER PULFORD, Jr. 

of repair, other different types of specific cells or tissues that arise from it 
such as the following : 

1. All the cells of the reticulo-endothelial system such as the reticular cells 
of splenic stroma and lymphatic tissue as well as the endothelial cells of the 
liver, lymph-gland and spleen sinuses, adrenal and hypophyseal capillaries 
(histoblast) , fixed tissue cells, and the histocytes and wandering tissue cells 
such as the endothelial leukocyte series of cells.^ 

2. The connective-tissue series of cells which in adult form are called 
fibrocytes. 

3. The endothelial cells lining blood-vessels and lymph-channels. 

CELLS DERIVED FROM MESENCHYME 
Mesenchyme 

Reticulo-endothelial Fibrous Endothelial lining of blood-vessels 

system connective tissue and lymph channels 

I Fixed cells (histoblasts) Wandering cells (histocytes) \ 

as as 

I Endothelial leukocytes, and so forth 

Reticulum of spleen Endothelium of lymph- 

and lymph-nodes nodes, splenic sinuses, 

and so forth 

It is evident, therefore, that a certain polymorphism will be seen in tumor 
cells derived from the endothelial lining cells of the blood-lymph-vascuhir 
system, one of these so closely allied series of cells, so alike in function and 
origin. These tumors are therefore divided into three distinct groups, con- 
sidering all endothelium-lined vessels as one, whether they contain blood or 
lymph: (i) angiomas, (2) angio-endotheliomas, and (3) endotheliomas. 

The name endothelioma does not indicate its derivation from blood- 
channels or lymph-channels. The reasons for including it are brought 
out in the discussion. Suffice it to say that certain areas in the 
angio-endotheliomas, taken apart from the definitely vascular areas, simulate 
exactly morphologically the small .group of tumors (Group 3), previously 
called endotheliomas, and seems to place the origin, of the latter also in the 
lymph-blood channels. 

Material Studied.— TKis report, while primarily a histopathologic study, 
includes a review of the clinical findings and end results of 290 cases of 
neoplasms at the Mayo Clinic, which were reported to have arisen in the 
Iilood-lymph-vascular system during the sixteen years from 1907 i 9 -'-> 

inclusive. The material is only from the surgical pathologic laboratory and 
includes specimens removed at operation, but none of the many angiomas 
found in the internal organs at necropsy. The tissue was studied independent y 
of all diagnoses, reports, or other data. Of the 290 cases on fi e nin^} 
were discarded for various reasons ; many specimens were lost , t lere va 
not sufficient material for proper study in other cases, and in some 0 le 
earlier ones the diagnoses were incorrect, especially in the endothe loma ^,1 1 
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The following tumors have been called endotheliomas in the past: mixed 
tumor of the parotid gland and palate, squamous-cell epithelioma, melanotic 
epithelioma, adamantinoma of the jaw, carcinoma of the appendix, metastatic 
epithelioma of the chest, neuroma, and benign xanthic tumor of the tendon 
sheath. Two very interesting tumors of the upper extremity with skin 
involvement were discarded, as they were probably Ewing’s primary endothe- 
liomas of bone. Another tumor, while resembling endothelioma, was thougnt 
at necropsy to be possibly of primary osteogenic origin, and was discarded. 
Follow-up letters were sent to all living patients not heard from within a year. 

Tumors arising in celomic endothelium, such as those in the peritoneal 
cavity, pleura and pericardium, are not considered in this study, nor the 
so-called endotheliomas of the cerebrospinal meninges. Several tumors of the 
orbit were ruled out as probably of this origin. 

On microscopic examination, the different specimens, with the exception 
of one type, arrange themselves into certain groups which conform very well 
to the classification already offered for such tumors. The one exceptional type 
of neoplasm is what has been variously named endothelioma, angiosarcoma, 
perithelioma, cylindroma, and so forth, fibrosarcoma, mixed-cell sarcoma, or 
not infrequently, carcinoma. 

The neoplasms studied comprise three large groups: (i) angiomas, (2) 
angio-endotheliomas, and (3) endotheliomas. The term angioma is used to 
include tumors of both blood-vessels and lymph-vessels. For convenience of 
arrangement they are divided into ten main groups, according to their ana- 
tomic location (Table I). 


Table I 


Two Hundred Cases of Neoplasms of the Blood-lymph-vascular System, Showing Frequency of 
Occurrence of the Angioma, Angio-endothelioma and Endothelioma. 


Location 

Cases 

Per cent, 
ofitotal 

Angioma 

Angio- 

endothelioma 

Endothelioma 



Cases 

Per cent. 

Cases 

Per cent. 

Cases 

Per cent. 

Breast 

7 


5 

85.7 

78.5 

89.2 

100.0 

94-7 

91-7 

lOO.O 


14-3 

17.9 

3-6 




Extremities (upper).. . 
Extremities (lower) . . . 
G astro-intestinal tract 
Genito-urinary tract. . 
Head and face 

28 

28 

7 

20 

36 

34 

0*0 

14.0 

14.0 

3-5 

1 0.0 

18.0 

17.0 
5-5 

22 

25 

7 

19 

33 

34 

II 

5 

I 

1 

2 

I 

3-6 

7.2 

5.3 

Lip 



3 

8.3 

Neck 





Tongue 

i6 

100.0 

100.0 

76.9 





Trunk 

6.5 

10 

10 








t5-4 

I 

7-7 

Total 

200 

100.0 

183 

91-5 

9 

4-5 

8 

4.0 

1 



UhSCRIPTION, TREATMENT AND RESULTS 
Angiomas. Angiomas are obviously benien circumsrriLpri f,, c 
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an angioma of the stomach, 15 cm long, while the smallest was 3 mm in 
diameter Twelve cases weie multiple Thirty-four patients came with a 
histoiy of pievious tieatment The records show that the treatment of 
choice at the Mayo Clinic was knife excision, which was employed in 160 
of the 1S3 cases This was followed by applications of radium if the site 
and extent of the lesion did not peimit complete excision Radium was used 
alone in only three cases 

Angio-cndolhchomai — Angio-endothehomas comprise a relatively small 
percentage of the total cases, but aie the most important ones for study, 
as they appear to he a connecting link between the benign angioma and the 
malignant endothelioma There were nine cases six in the extremities, two 
m the trunk, and one in the breast 

Angio-endothehomas do not differ grossl}' from angiomas, save that they 
aie moie irregular m outline and appear, as a rule, more solid in ceitain 
aieas, and moie meaty on section The microscopic jiicture differs from 
that of the moie ciicumscnbed benign angiomas in two mam respects The 
fiist and most important difference is the presence of an occasional mitotic 
figuie The change from the benign to the malignant state is best indicated 
by this landmark The malignant endotheliomas contain numerous mitotic 
figuies The second difference is that the cavernous or fibrous areas, charac- 
teiistic of the angioma, gne w’ay in small areas to solid masses of larger, 
less diffeientiatcd cells wdiose structuie, studied under the higher-powered 
lenses of the micioscope, is seen to approach that of endothelial cells These 
cells, however, continue to grow' into numeious vessel-like channels m most 
aieas, still suggesting that a capillary type of angioma is present The reaction 
in suiounding tissue is somewhat different, but the diagnosis should be based 
entnel}' on c}tologic study The differentiation into vessels, w'hich m this 
case aie tumoi vessels, is analogous to the foimation of keiatin pearls m a 
relatively benign, although definitely malignant, sqiiamoiis-cell epithelioma 
The repeated lecurrence of angio-endothehomas after apparently adequate 
excision prompted moie careful study of them, until now a definite group can 
be recognized These tumoi s are considered cytologically the forerunners of 
a definitely malignant tumor of endothelium In older to indicate their pre- 
malignant 01 eaily tiansition stage, I Ime called them angio-endothehomas 
They aie lelatively benign, malignant tumoi s, then growth being checked by 
their diffei entiatmg into blood-vessels 

Five of the nine angio-endothehomas appealed on the upper extiemities 
Theie was recuirence in foiii cases, metastasis in one, and tw'O patients died, 
one of w'hom was a child of eleven Avith extensive involvement of the jaw 
and mouth 

On account of the small number in the senes, and the similarity m the 
numbers of angio-endothehomas and endotheliomas, gioups 2 and 3 
discussed together and analyzed in one table (Table III) 

Endotheliomas — The endotheliomas compiise a laie gioup of tumors 
lying morphologicali)' midway between carcinomas and sarcomas, but are as 
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a rule relatnel} benign, as judged by their long duration and the tardiness and 
infiequenc} of metastasis 

Theie were eight cases of endothelioma, distributed as follows extremities, 
three, head, three, and trunk and genito-urmar\ tract one each There was 
recurrence m six, metastasis in one, and death m one 

The gloss appearance of endothelioma arising in the hlood-lymph-vascular 
system m this series \vas quite similar to that of fihrosaicoma Hemorrhagic 
and cystic areas are as a rule strangeh lacking and it is thought probable 
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that this IS one of 
the chief reasons 
win their origin 
from hlood-hmph- 
\ascular endothe- 
lium has been 
o\ erlooked The cut 
surface looks grai- 
ish in the f i e s h 
specimen hut is 
quite white and 
fibrous -appear in g 
wdien It is fixed in 
formalin It is fairly 
homogeneous, as a 
rule, w ithout irregu- 
lar lohulated areas 


Tir 1 — Malifnant nnj'io cnclotliclioma of breast shoninf, red blocxi 
cells in the ant.iomatous spices in the immcdntc \icmit> of the most malii,- 
nint part of the tumor An cnmplc of diacrcntntion into blood-vessels 
(X 500 ) 


a 1 1 h o u g h fibrous 
tissue strands are 
seen 


The micioscopic section shows that the tumor is quite cellular with numer- 
ous mitotic figures and frequent iinasion of fat and muscle Morphologicalh 
the cell resembles endothelium, although it is moie spheroidal in shape and 
largei, and the nuclei show Inperchromatosis DifFeientiation into tumor 
blood-vessels is seen in some instances There maj be fairly large areas of 
fibiotic tissue and hmiphocj'tic infiltration, and even In aim formation In 
some areas the similarity to the histologic picture of a certain stage of 
Hodgkin’s disease is striking The numerous mitotic figures in masses of 
rather undiflferentiated cells signify mahgnanc\ , and the differentiation of 
certain of the tumor cells into blood-vessels indicates its endothelial t\pe 
Angio-endothehoma and endothelioma are less common than angioma 
The a\erage age incidence is earlier, much earlier if the birth nasvus is 
omitted the predominant sex is female, the average pie-operative duration is 
shorter treatment is less successful and recurience more common (ten out 
of seventeen compaied to tw'’ent\-foui out of 183. cases) jMetastasis and 
death, while not encountered in cases of angioma, followed both angio- 
endothehoma and endothelioma 
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Very little diffeience is found between angio-endothelioma and endothe- 
lioma It IS important that the foimci be lecognued as more than a simple 
ano-ioma. so that it mav be eiadicated befoie it advances in mahgnanc^ and 
becomes an endothelioma Impoitant distinguishing clinical featuies aie 
lacking and diffeiential diagnosis is impossible, so that the burden of diag- 
nosis is placed on the pathologist His infoimation, while of scientific 
importance in emphasizing the morjihologic and cUologic tiuths shown bv the 
tissue, should not influence the tieatment of the two gioups of tumor, foi 
each should have early wide sui- 




r- ' 


gical excision followed b} pio- 
longed ladium tieatment and 
fiequent obserc'ation to pi event 
local lecuirence, if possible If 
such occuis, immediate fiiithei 
excision is lequired ^Metastasis 
IS laie from these tumoi s and 
occurs late 


Cast RnroRr I — A woman, aiicd 
thirty-eight jears, came to tlic Clinic 
May 29, 1921, complaining of tumor of 
the left breast slowly recurrent in the 
scar resulting from the simple ampu- 







» C'*' 





Fig 2 — Same as F'g i showing rapidly multiplying 
tation in 1917 for a “ fihro-epithehal ” round and o\al malignant cells with multiplp ecampies of 
, rri r 1 j II mitoticlfigurcs (X 4SO ) 

tumor The famih and personal his- 
tones gave negative information, and there was no recoid of tuberculosis or malignant 
disease in the family 

She was a hcalthv looking, vigorous \oung tvoman witli a good coloi Nothing 
abnormal was found except an iriegular, soft mass m the scai of the opciation on the 
breast, with several bluish-rcd areas m the surrounding skin, and fibromvoma of the 
uterus The Wassermann reaction was negative , the haemoglobin was 70 per cent 
(Dare) , the erythrocytes numbered 4,080,000, and Icucocttes hioo The diffcrcntnl 
count and platelet count were within the normal bounds, and bleeding time was three 
minutes A rontgenogram of the chest was negative 

The patient submitted to nine operations for rccuncnt tumors from April, 1921, 
to Decembei 12, 1923, death occurimg April 21, 1924, fiom general asthenia and 
absorption from growths April i 1921, the tumoi m the scai o^’ the old incision was 
excised The pathologic report was haemangioma Six months later the patient noted 
a recurrent local tumor, 7 by 7 cm , a lump m the right bieast aliout 10 cm m diametei 
and a small bluish tumor 111 the left deltoid leguni A bluish nodule was found iii the 
cerMx uteri August 16, 1922, the right breast was amputated and the glands excised 
The pathologic report was hcemangio-endothehoma of the breast on an angioma , glands 
mflammator> Radium was applied to the recurrent tumors 111 the left chest, the arm 
and the cervix April 2 1923, the tumors m the left breast and left arm were e^'cised 
The pathologic report w'as hiPiiiangio-endothehoma Juh ii, the patient’s general 
health was good in spite of the recurrence, more radium evas applied October g, 
multiple nodules on the left chest and left arm and one on the left back just aboee the 
diac crest were excised The pathologic leport was again h.emangio-endothelioma fFigs 
1-6) December 12 nodules m the left chest arm back and shouhlei (tw-enty or more) 
were cauterized bctw'ccn the scais ol the previous operations April 21, 1924, the patient 
died from asthenia and “ absorption ” 

40 
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Comment — This case illnstiates how a benign hc'emangioma ma} become 
a local!} malignant hieinangio-endothelioina, and e\entualh show the char- 
acteristics of malignant endothelioma, ending m metastasis and death 

Discussion — Wagner,'’ in 1874, desciibed a malignant tumor of the 
endothelium occurring in the pleura His description of the tumor cells, 
appal end} primary in the l}mph channels led subsequent obser\ers to record 
similar cases as primal } tumors of the pleuia and Eppinger called such a 
tumor “endothelioma” Since then \aiious writeis ha\e reported and 



described tumors as 
of endothelial origin 
but attention seems 
to haie been fo- 
cussed on the endo- 
thelium of s e 1 o u s 
membranes and bone 
to the evciusion of 
the endotlielium of 
the lilood-hmpli- 
\asculai channels 
Dermatologists ha^e 
from time to time 
reported tumors in- 
r oh ing the skin 
w hose cellular ele- 
ments present t h e 


Fig 3 — Diffcrcntntion into cndothcIium-Iined chnnnels nnd spices 

(X 500 ) 


histologic character- 
istics of endothelial 


cells ■* Kaufmann as late as 1922, stated that endotheliomas belong histogene- 
ticalh to the connectne-tissue tumors If ni} conception of the origin of 
endothelium is coriect, endothelium does belong histogeneticalh, to connectne 
tissue In the case of tumors of the blood-h mph-vascular channels it can 
apparentl} be recognized as a special foim of connectne tissue, and therefore 
the tumors aie classified as endotheliomas Ewnng s well-knowm primar} sin- 
gle or multiple endotheliomas of bone seemed to be established wnthout caul 
It seems that there has been gradual!} increasing opposition to the 
conception of endothelioma as a distinct t}pe ot neoplasm While fair so far 
as the serous membranes (celomic endothelium) are concerned, it would not 
seem justified b} the stud} of the present series of tumors 

Since cells on becoming malignant lose or fail to acquire the characteristics 
b} w Inch the} are knowm and classified in their complete!} differentiated state. 
It is necessary to investigate carefulh the origin of the tissue under dis- 
cussion, if it IS not to be confused wuth othei tissue or tumors when it 
becomes malignant 

Some malignant neoplasms aie knowm to de\elop from a benign growth 
A pigmented mole may liecome a melanotic epithelioma Cancel ot the 
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stomach is supposed to dec elop fi om simple gasti ic ulcei Leukoplakia some- 
times becomes squamous-cell epithelioma-’ Fibiomas of the nasophaiynx 
and other tissues show increasing degrees of malignancy, hastened and accelei- 
ated b) repeated opeiations A true conception of adcanced growths is often 
best reached by a caieful iinestigation and study of the eaiher stage'^ of 
then development 

In reviewing the development of a modern conception of giowth and 
lepaii of tissues and a cytologic interpi etation of tumor foimatmn and malig- 
nancy, the conti ibu- - ~ — 

tions of Cohnheim. 

Hansemann, Mac- 
Caity and Biodeis 
should be consid- 
ered and c o n- 
trasted In 1877, 

Cohnheim sug- 
gested m a lectuic 
to a gioup of stu- 
dents that his 
"lest” theoiy 01 
theoiy of the foi- 
mation of iiioustia 
p e 1 e X c e s s u m \ 
supeifluous fingers, 
giant extiemities, 
and so foith, by fig 4 . 
embiyomc cell in- 
clusion, might also apply in the great and wider field of true neoplasms This 
hcpothesis has been foi almost half a centuiy accepted as a fact, although 
nevei proved Many pathologists to-day, however, believe that just as a 
fertilized ovum is totipotent as regards the cells and tissues of the adult 
oiganism which develops fiom it, so certain early segmentation cells aie multi- 
potent, and each cell then is the possessor of inherent potentialities for develop- 
ment into various forms, tissues 01 organs This property of the cell would 
explain the monstia pei cxccssitiii teratoma, mixed tumors, and so forth 

jMacCai ty sajs the three fundamental biologic reactions in cases of 
neoplasia are hyper ti oph} , Inpeiplasia and migration of the reserve cell on 
destruction of its overhing adult cell He has called these reactions primary, 
secondary and tertiary cjtoplasia This work shows how nature has provided 
“reserve cells” in the mammal) acinus to replace the destroyed adult cells 
I behere endothelium has a leseice cell also In the embr)o it is clear Iv 
iriesench)’me In the adult it has not been identified The terms, primary, 
secondary, and tertiary c)toplasia, do not represent degrees of malignancv, 
although they do express the biologic leactions which occur m the histogenesis 
or development of a malignant tumoi 
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Hansemann “ wiote a great deal about the moiphologic variation of 
tiunois, but clescnbed them in teims of anapkbia and de-differentiation, and 
not in degiees of malignancy lie was intensely interested in the fact that 
malignant tumors, such as a caicinoma of the thyroid or of the liver, could, 
aftei metastasis to the hi am oi elsewheie dififei entiate enough to perform 
their adult function as seen In the pi eduction of colloid and bile^^ He 
quotes cl lepoit b} a on Ifisclslicig nho iemo\ed a Cciicinoma of the tlnroid 
with lesultmg myxoedema ^Yhen latci a metastatic tunioi deAelojied to a 
leitain sue the myxoedemti was iehe\cd onh to return on excision of the 

tumor It leniained, 
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Tk 3 — An( 10 endothehomn showinj' itmsioii of fnt hj imliRmnt procci'; 
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h o iv e V e r, for 
liioders in 1919 to 
ajiplv this principle 
of cyto-differentia- 
tion, as he saw it 111 
\ anous t\ pes and 
parts of nicalignant 
neoplasms, to the 
giading of nialig- 
nanc} It is men- 
tioned hcie as he 
shoivs in another tis- 
sue j)i otective epi- 
thelium, how the 
esene cell is the 
[\C\ to the situation 
On the principle 

of diffeientiation li) -which he grades squ.ainous-cell epitheliomas it would 
seem possible to giade endotheliomas In an estimaiion of the amount of 
tumor blood-\essel foimcd This has not pl0^cd ol mactical clinical calue 
111 this senes of tuniois jiussibh because the malignant tumois appeared 
to be ol a unifoim degiee of malignance d heoieticalh and tioin the 
standpoint of cytologe howevci, it is possible to dnule the malignant 
membeis of this group into giadcs accoiding to the amount oi diffeien- 
tiation into blood-eessels and connectnc tissue, liequcnce of mitosis, and 
the geneial tissue leaction With the establishment of such a tuinoi as 
a malignant neojilasm of < ndothcliuin the next step should be to dcteiinnic 
towaid evhat t\pe of cell thee dilteientiate then degiees of diffeientiation, 
and then possible tbe giade of malignancy 

The stiatum germinatieum of the skin as a loieiunnei of sc|uamous epithe- 
lium and the fibi oblast as the immediate piogenitoi of fibrous connective- 
tissue cells are good exainjiles of leseie'e cells Likeevise, in the bieast, evhen 
the secieting acinai cells aie destroyed they aie leplaced b}^ cells from the 
so-called basement membrane Reseice cells of breast acini are not seen in 
non-lactating, noimal adult breasts 
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The endolhehal cell is aci) pnmilnc and the tt'^ual leaction to ^ 

seen in replacement in dnecl dnision of ]nec\isting endothelnl cells ! he 
endothelial cell is moie wideh distiilmted thiou£?hout the bod) than almost 
ail} othei kind, except peihaps the fibions connectue-tisMie cell It is pos 
sible then that the ieser\e ceil of endothelnim is identical with that of fibions 
connective tissue, namely, the fibt oblast, oi that the pnmitue mesenclnmai 
ceil seen in the einlirio as the foieiiinnei of both is the lesene cell of 
endothelium, and that the mesenclnmal cell lies iimsible ihionghout the sup- 


iA 




])oiting stuK tines of the lioch, 
leady to spiing up into a malignant 
growth on adequate pvoxocatum, if 
the host has the piopei heieditan 
tendenc} to tumoi 

If, in the case of the definitelv 
malignant solid tuinois of tins 
senes, aiismg fiom vasculai tissue 
the cells are too undifleientiated to 
lie called endothelial cells, it is fan 
to suppose that they are genetically 
lelated cells, aic suiely not ejnthe- 
lial cells, often simulate fibioiilasts, 
and because of then relation to 
vasculai channels aie most hkeU 
endothehoblasts Almost invai i- 
ably 111 some pait of the neoplasm, peihajis m some cases so eaily m its 
development that it is not seen, there is definitely difteientiated blood- 
vasculai tissue 
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Fir 0 — Anf’io-enclothclionn superimposed on in an- 
Rioina of the breast showinp the highly malignant char- 
acter of the growth Large round md o\i! cells with 
irregular mitotic figure (X 1500 ) 


SUMMAKY 


A histologic Study of the neoplasms of the blood-lymph-i asculai system 
of 290 patients tieated at the Mayo Clinic in the sixteen yeais fiom 1907 
to 1922, inclusne shows 183 angiomas nine angio-enclothehomas. and eight 
endotheliomas Two hunched of the best pieseived specimens, with full data 
and follow-up recoids, were selected for lepoit This simple classification 
seems adequate to meet all the cluneal facts of the cases as well as all the 
known data fioin the standpoint of emhiyology, moipholog}. situation, and 
“leseive ceil ” diagnosis 

Endothelium m the embno is deiived fiom mesenclnme In adult tissues, 
although not }et identified , the same mesench}mal cell l}mg n-iMsilde seems 
most hkel} to be the lesene cell of endothelium Endothelium is closeh 
linked with fibious connectne tissue m that mesenchime is tiieii common 
ancestoi This lelationship does not j)ieclude the existence of a specific 
Inmo! of endothelium, distinct from a fibrosaicoma 

The study of angiomas led to the lecogmtion of the ongm of the malignant 
tumoi s of this senes fiom \asculai endothelium A case lepoited shows the 
change from benign to malignant m diEeient stages Specimens weie 
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lemoved at opeiation dining a penod of thiee ycais, death finally occunmg 
fiom metastasis and absoiption fiom the growths 

The onginal hypotheses seem established as facts hlood-A asculai and 
lymph-vascular angiomas, while usualh benign. <iie potentially malignant 
endotheliomas, theie is an intei mediate stage between these two lepresented 
by the angio-endothehoma wdnch is lelatn'ely benign but definiteh malignant, 
and malignant endotheliomas of the blood-limph-iascular system exist as a 
pathologic entity 

Just as a malignant tumoi of the skin is lecogni/ed as a squamous-cell 
epithelioma by its difleicntiation into hoi in, piotectne epithelium, so ina) 
ceitain of the blood-lymph-iasculai tumoi s be recognized as endotheliomas 
by their differentiation into tumoi blood-vessels 
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Aeaiomjc Aanations nia\ be fouiKl iii an} p.iit of the spine, but much 
Jess fiequent)} in the doisal legion wlieie it is inoie stalde than eitlier the 
ceiMcal 01 lumhosacial legnms Ihe most common site is the lumlDosacral 
legion and in lecent jcais, chieflc clue to the work of Bertilotti, considerable 
attention has lieen diiected to this site Vaiiations in the cervical region, 
although compaiatu eh laie aie Aaiied and fieciuenth multiple , necertheless, 
the}' fall into two main tipes (j) the mimerical icduction of the cenical 
lertehra; in which the main clinical picture is a shoit neck without oi w'lth 
only a ininoi degiee of torticollis an anomah usualh associated w'lth the 
names of Khppel and Feil and known in the Euiopean hteratuie as Klippel- 
Feil s}ndioine, and (2) congenital torticollis of \eitebral origin in w'hich the 
shoitening of the neck is of small import compaied w'lth the torticollis The 
first of the Iw'o tepes will he discussed heie Only about tlnitc such cases are 
lecoided in the hteiatuie and onh one has been recorded in this counti} 
All Euiojiean counti les ha\e lepoited cases, hut the Fiench h} far the greatest 
numhei We w'lsh to lecoid two cases which ha\e been ohserced in the Ma}0 


Clinic w'lthin the last tw'ehc months 

Histoiical — The histoncal desciijition of congenital anomalies of the 
ceiMcal spine mav be studied from tw'o points of new', the anatomic and the 
clinical Anatomic A'aiiations m this pait of the spine have been noted and 
desciibed In anatomists foi mam ceais Columbus in 1792 appears to hare 
been the first, his desciiption evas soon tollow'ed by that of Moigagni The} 
both helieced theie A\eie two t\pes of fusion of the upper cercical certebrie. 


the congenital and the acquiied the acquiied the result of an inflammatorc 
piocess such as tuhciculous disease 01 s]iond}htis, and the congenital, 
embryonic m oiigin and associated wlih othei congenital defects Elliot 
Smith, in 1908, recoided twehe cases of fusion of the atlas to the occipital 
lione, SIS. of which w'eie compiled be Wood Jones from the cemeteries of 
low'er Nubia, fire fiom ancient Eg}ptiaii cemeteiies, and one fiom the ana- 


tomical department of the medical school at Cano Macahstei m the anatomi- 
cal collection at Camhiidge found occipito-axial fusion in 14 pei cent of 
skulls and Franck-Russell found 4 pei cent of 455 skulls of ancient and 
modern Americans in the Peahod} ^Museum at Flaivaid Gladstone and 
Wakeley m 1925 lecord secen cases ot congenital anomalies of the cenical 
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s])ine among the ‘,i)euniens in the museum of King’s College In two of these 
tases there was a fusion of the atlas with the occipital bone, and m li\e an 
occipital veitebia 

The clinical lecoids of such cases aie much moie lecent The eaihest 
clinical desciiption ajipeais to be that of Jackson Claike, who lead the notes 
of a case befoie the Clinical Societi of London The patient uas a boy. 
aged foiii leais whose chin, since biith, had been \eiy close to the steinum, 
the head was fixed so that theie was no mo\ement of the cenical spine Ihe 
lontgeiiogiam showed extensile boiii abnoimalities of the uppei doisal 
and ceivical legions and a ceivical iib on e.ich side J'he details of the opeia- 
tion aie not given, but the child was said to haie been impioved In 1912, 
the classical case of Khppel and Fed was desenbed with extensile clinical and 
jiathologic detail The patient was a tailoi aged foiti-six, whose head 
appealed to be lestmg on the tuink as if fiom suboccipital Pott’s disease, the 
hail was implanted low and all movements of the head weie gieatly limited 
He died in the hospital fiom pulmonai v congestion and nephiitis At necioj)sy 
the thoiacic cavity was 1101 mal but the spinal column showed consideiable 
vaiialioiis fiom noimal and could be dnided anatomically into thice jioitions 

( 1) a ceiMcodoisal mass with a sjiina bifida jiostei 101 ly , this mass possessed 
neithei atlas 1101 axis and was piobably foimed by foui doisal ACitebiaj, 

(2) the doisal veitebicC, eight in numbei and noimal m shape, the fiist 
being fused to the ceivical mass, and (3) the lumbai spine made up of foui 
\citcbi.e, the fifth one being fused to the saciiim In leciewing the veitebial 
column as a whole, theie weie onl\ twehe well-difieientiated veitcbije, foui 
lumbal and eight doisal, in place of the noimal twent\-foui Theie weie 
twelve jiaiis ol iibs, each of the eight doisal veitebi.e possessed one pan, and 
ihc cei \ icocloi sal mass possessed foui pans, desenbed as ceivical nbs Since 
this classical descnption. numeious cases ha\e been lecoided in the liteiatiiie. 
especialh the I'lench and Uahaii in 1919. Fed compiled all the lepoited 
cases and published them in the foim of a thesis 

lilo! f^lioJogy and Auaiojuy — inom the point of view of development the 
skull IS divided into two ])aits, the pieotic and the jiostotic The pieotic, 01 
non-\ei tebial jiait, is the anteiioi, and is legaided as a new foimation to 
lecene the gieath de\ eloped biain and afifoid piotection to the oigans of sight 
and smell Ihe jiostotic jiait is posteiioi and is of vertebial oiigin, the 
moic anteiioi scleiotomes ha\e been lused togethei to foimthis poition of the 
skull Accoidmg to Fioiiep. the mammalian occiput coiicsponds to the 
fusion ol loin leitebue and piob<ibl\ in some classes of Aeitebrates the 
occipittil 1 egioii of the jiiimodial cianuim is inci eased In fusion of the iippei 
cci\ical \citel)iic with ,i consecjuent diminution m length of the ceivical legion 
In the couise of ecolulion, the ci anioc ei tebi al aiticulation appeals to have 
been shifted backwaid, one ceitebia aftei anothei having been absoibed into 
the skull to foim the postotic segment Main anatomists considei congenital 
fusion and assimilation of the atlas into the occi]ntal bone a further stage 
in the piocess „f evolution bm uhen the ceitebial column is consideied as a 
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whole in such cases, it is found sometimes to be actually lengthened After 
the original erroi there is a tendency foi the spine to assume the nor- 
mal proportions 

Atlanto-ocapital Fusion — Swjetschnikow, some years ago, made a careful 
study of this anomaly and published a very complete monogiapb on the sub- 
ject He divided the condition into tlnee types (i) those acquired as the 
lesult of tuberculosis, syphilis oi ailhntis, (2) those acquired by the fetus 
in uteio as the result of picssuie in an abnoimal pelvis, and (3) those purely 

congenital, in which, during 
the jirocess of giowth, the 
scleiotonies which develop 
into the cranium become ab- 
noinially attached to the 
sclerotome of the first cerv^i- 
cal segment The first type 
will not be considered here 
as It is entirely an acquired 
disease The second tvpe is 
known as the basilar kyphos 
of Viichow. and is character- 
ised by a circular depression 
around the foramen magnum 
in which the condyles are 
situated 1 he occipital bone 
IS pushed downward, taking 
with it the mastoid processes 
and overhangs the first cei- 
u vical vertebra Several 

" theories exist as to the 

» abnormahtv Bertilotti re- 

9L ~ gards It as a congenital mal- 

r,G I -Photograph t. ken. n lateral pos.t.on shou.ng the foriUatlOU of the CCrVlCal 

shortness of the neck S p 1 11 e , ScllultzneSS anO 

Meyei believe it is caused b> musculai action, and Vnehow and Grawitz that 
It is due to loss of bony substance The third type, which is an occipitalization 
of the atlas, may exist without other anomalies, but it is frequently accom- 
panied b}" other malformation such as hsemivertebra, numerical reduction 
of the vertebra, and spina bifida It is the most frequent cause of osseous 
torticollis and may occur in a unilateial oi a bilateral form If unilateral 
the head is inclined to the occipitahzed side, the degree of the torticollis 
depending on the gravity of the fusion The head is not alwajs fixed and 
there is often some contracture of the muscles of the neck, thus combining 
a muscular and an osseous torticollis If the form is bilateral, the simimetry 
IS rarel}' perfect, so that there is often a minor degree of toiticolhs This 
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condition is not always noticed at birth but usually becomes apparent between 
the fifth and tenth years of life 

Chmcal Mamfe^tafwn^ —The clinical picture of this disease has changed 
but little since the classical descipHion of Khppel and Fed in 1912 The 
condition is not incompatible with long life as it has been noted in persons 
seventy yeais of age Heiedity does not appeal to be an influence, 1101 are 
theie any familial chaiactei 1 sties The compiled recoids show that it is moie 
c o m m o n in males 
than in females 

The symptoms 
ma} be divided into 
pi imar} and secon- 
dai y The pi unary 
symptoms aie shoit- 
ening of the neck, low 
implantation of the 
hail and limitation of 
the movements of the 
head The head ap- 
peals to sit diiectly 
on the top of the 
thoiax, m many cases 
as if theie weie no 
neck The hair ex- 
tends diiectly onto the 
thoiax, and in conse- 
quence of the osseous 
anomalies there is 
consicleiable limita- 
tion of the m o v e- 
ments of the head 
The secondary chai - 
acteiistics a 1 e the 
diiect lesult of the 
altered lelationship between the shoiildei giidle and the thoiacic cavity The 
back is geneially lound, with vaivmg degiees of scoliosis, due to the fact that 
the thoiax has iisen to the occiput With the using of the thorax the nipples 
assume a slightl} lowei level than noimal Tlie scapula?, unlike the nippies, 
use with the thoiax, and this, togethei with the dispropoi tion between the 
length of the limbs and the tiunk, gue a simian appearance to the patient The 
chin sits directly on the sternum and is frequently undei developed The 
opening of the mouth is restiicted and the teeth frequently grow m an 
oblique direction There ma} 01 ma} not be a spina bifida If there is a gap 
m the posterior arches of the cerrical vertebrie it is not a true spina bifida, but 
meiel} an arrested derelopment and purely an osseous lesion It corresponds 
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to the so-called spina bifida occulta ^\hlch is so common m the first sacral 
segment In all the recorded cases of the JClippel-Feil s-\ndrome, there is a 
complete absence of all nenons and cutaneous lesions 1 he head as a rale is 
not cpiite stiaight, and theie is geneiallv a mmoi degiee of toiticollis 

Etiology — i\faipv hypotheses ha\e been put forwaid to explain congenital 
anomalies of the sjmie, such anomalies aie lareh single hut aie generalh 
associated with \aiiations m othei juits of the hoch Vaiiations m one pait 
of the spine are \en fiecpienth compensated fot he \aiiations in anothei 
pait Gladstone and ^^^lkele\ seem to ns to ha\c piocided the simplest 
exjdanation The\ icgaid congenital \<uiations not as a legiessue oi piogres- 

si\e tendcncc in philogenv, 
hut lathei as the lesult of a 
moriiid condition inter feiing 
with the noimal development 
of the fetus Mam of the 
\ariations cannot be classified 
as defects, for fiequenth an 
additional part such as a cer- 
Mcal lib or a superniiineian 
digit IS foiiiied The normal 
tendence ot the p a i e n t ? 1 
stock to transmit is weakened 
and It IS unable to piocluce a 
like oftspimg An unstable 
condition m the decelopment 
of the fetus is piocluced 
which induces laiiations in 
decelopment These unstable 
conditions mac be produced 
In unlngiemc conditions oi 
disease aftecting cithei 
parent 

Rnntgciwloqv — W h e n 
lontgenogiams of this condition aie taken ceitam definite positions must 
be used to bung out the anomalies These jiositions ha-ve been cen caretulh 
studied and desciilied In Fed Runtgenogiams should poitray fiist the spine 
as a whole, so as to give a geneial idea of the sites of anomal}, and, second 
the local condition and iclatious oi the cenical segments In jnetures of the 
spine as a whole thiee positions aie necessaiy An oblique anteiior taken from 
the right or left an anteiopostenoi , and a lateial Localised i ontgenogi ains 
should be taken thiough the mouth and by axial projection fiom the base of 
the skull m ordei to get images of the atlas and axis, and the occipitoveitebial 
and allanto-axial articulations 

Pathologic Anatomy — Veiy few actual pathologic specimens haA'e been 
studied , most of oui knowledge of the pathologic anatom}' of this disease is 
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Fir 3 — Anteroposterior position 
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based on lontgenologic examinations Consiclciable \aiiations aie shown, 
fiom the absence of a single eenical \citebia to complete absence of the 
ceivical spine Feil lecogni/ed thiee t}pes complete absence of the ceivical 
spine, partial numerical i eduction of the ceixical ceitebia, and paitial i educ- 
tion not confined to the ceuical AeitebicC. but extending thioughout the 


whole spine 

In two-thiids of the cases <i laige tiiangulai opening occupies the posteiioi 
pait of the veitebue and in some cases extends liom the cianium to the 
thoracic legion The tliorax ascends to the skull foiming a ceivical thoiax 


The atlas is often fused to 
the occipital bone and theie 
IS almost alwaAs a basilai oi 
cianioceiMcal kxphosis 

KEPOKl or C\SLS 

Cas! ] — A male cliikl aj^ocl 
fomteeii montlib w.is bioiiiihl to 
the M,i 3 0 ChniL, AtaiJi 25, 192, 
on account of siioitntss of the 
neck At Ills hiilh tlic pnonts 
noticed that his ntek was vci}' 
shoit, and lalci that the lolation 
of the nock was gicatly lestncicd 
In July, 1924, the neck was lont- 
gcnogiaphcd b> then lionic phy- 
sician, w’ho discoAciod that some 
of tlic cenical \citcbra. weic 
missing Thcic is no histon of 
slioit neck 111 tlic famih 

T h c 1 ) a b } was lata n d 
healthy Besides the leiy shoit 
neck and its limited lotation, 
thcic w IS also a dell m the soft 
palate Rontgenograms show id 
that two cenical ceitciii.t weic 



Fig ) — L itcral position 



missing A di mnosis ot Klippel-Fei! suidioinc was then made (Figs i and 2 ) 
L\si 11 A female child, aged three ccais was hioiiglit to the Alajo Clinic, 
Scptcmlici V) 1924 hccfiiise ol shoitiKes of (he neck 1 he ]iatcnts had noticed that the 
neck had been abnormalK shoit siiiee hiith I he child was otheiwisc healtliy Ront- 
genologic examination leieakd an absence ol twei eenical lertein e \ diagnosis of 
Khppcl-Fei! sindumie was made (Figs 3 and 4 ) 


CO-XCLkSlOXS 

Xumeiical leductiuii of the ccixical xeileliice is a compaiatuel) laie 
congenital anomah but uudoubtedh is moie common than the bleiature 
would lead one to bcliexe '1 he clinical ap])eaiances of patients wuth this 
anomaly are chaiactei istic d he pathologic changes may a ary from absence 

of one 01 two ceiAical Acitcbue to complete absence of the aaIioIc cei- 
Aieal spine 
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HORSESHOE KIDNEY 

B’i Daniel N Eisendrath, M D , Ebank M PuircR, M D 

H\rrv B Culver, MD 
oi Chicago, Iil 


-As staled .n a piev.ous a. tide* we believe that the teim 
“ fused Uidnev ” should he discarded In its place we should employ 
following terms to designate the respective conditions 

7 Ciossed Ectopia— To he used for those cases in which both kidie>s 



j — Horseshoe kidncj with symmetric halves (Drawing made from specimen in Rush 

Medical College Museum ) 


aie found on the same side of the body They may be fused into one mass 
oi he sepaiated The lower of the two kidne\s conesponds to the one Mdiich 
m tlic eml)r\o should ha\e been found on the opposite side of the bod) 

2 Double KidncA — To he used for those cases in which there is a redupli- 
cation eithci complete or incomplete of the uretei and a cm responding 
=* From the Cook County and Michael Reese Hospitals 
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leduplication of the lenal pelvis on one oi Ijoth sides of the body The paren- 
chyma around the lespeetnc j^eKes of each half of the kidney may fuse, or 
the two halves may he moie oi less separated 

3 Horseshoe fvidney — 'J he two kidne}s of opposite sides of the bod} 
aie connected <icross the sjiine In an isthmus which ma} consist onh of 



I ir 21 — Horseshoe 1 ulne> s v\ ith 'isymmctric h^ves ^Onc-hTlf nt higher Ic%c! ('Rush 

Medic'll Collere Museum ) 

fibious tissue OI of paienclnma d he isthmus Aaiies "leatly in width and 
as to whethei it connects the uppci oi lowci poles 

4 Cake oi L Kidne\ — These aic simpiv sub-\aiietics of the hoiseshoe 
kidney If the isthmus which extends across the spine is so vide that it 
connects the two kidneys along then entne mesial borders, we speak of a cake 
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kidney (Fig 7 ) H one-half of the horseshoe kiclnc) is elongated so that 
the othei half only is united to its lorxeimost portion, we speak of an L kidner 



1 t« ’b — llorM shoe kiiliu\ s is\mmctnc liaUc*: T!ie two b ih cs form nn L-sh iped nnss 

(Girrc nnd Ehrhirdl case ) 


51 504 autopsies published h\ ^auous authois uj) to 1912 Hoiseshoe kidnev 
was found m 72 of these. 01 i to 715 autopsies Carher and Geraid,^ in 
1913. added some latci nbser\ations to those of Botez finding that this 
nnomah occuned eight\ times m 699S9 autopsies or i to 862 Since 1913, 






HORSESHOE KIDNEY 

the observation of Islotzfeld ^ can be added, making a total of 734 S 9 autopsies 
in which horseshoe kidney was found in 92, or appi oximately I in 710 bodies 

2 Relation of the Izuo Halves — Horseshoe kidneys may be divided 

as follows 

1 Symmetric — Both halves appi oximately equal in size and at the same 
level (Fig I ) 

2 Asymmetiic — Inequality in size and level of the two halves (Fig 2) 

One side ma} he hypoplastic and the othei the size of a normal kidney, or 
one side may be of normal size and the other so elongated as to foim together 
a V 01 L-shciped m.iss 
(Fig 2) 

As a lule the two 
halves aie situated an 
equal distance fiom the 
spine, hut it is well to 
lememhei in oui ladio- 
giaphic stud} of suspected 
cases that one or both 
hahes ina} be as far away 
fiom the spine as is the 
noi mal kldne^ , 01 on the 
othei hand, that one-halt 
ma} be quite close to the 
spine and the othei not 
(Fig 14) It IS not un- 
common to find <l h\ ]) 0 - Utc 5 — isthmus composed of both cortex and mcrlnlH The. istli- 
, f lie 1 nius tomed the upper poles (Baetrner ease ) 

plasia of onc-half and .1 

compens.itoi \ iiKie.isc in si/t of the othei hall '\s a lulc the louei jjolcs 
conveigc as is tuie in the einbi\o (Bioman) and hence the lenal shadows 
and jiyelogiams 01 calculous shadows (Fig 15) aie often diiected obliquely 
inwaids The uppei poles 111 some cases aie leiy fai apait and the angle 
which the halves form with the spine widci than when the uppei poles aie 
<i noimal distance a])ait 

3 I he Isthmus, etc — (a) Infeiioi and supeiioi B}ion Robinson lound 
the isthmus joining the lowei poles in 88 pei cent of his obsenatioiis 
Becei found such an mfeiioi isthmus m 93 pei cent and Gerard in 91 jier 
cent so that one can sa\ that it is so located m about 90 j^ei cent of the 
cases The supciioi polai isthmus occurs in the lemainmg 10 pei cent 
(See Fig 3 ) 

(b) Width and Chatactu of hthmn^ —Jhis w^as fibrous m (Fig 4) 
seien cases Robinson (lac cJ) estimates that this condition exists m i:; 
pel cent of all cases, but this appears too high a percentage In the majority 
of ca<;es the isthmus is composed of paienchima, so that there is no Jemar- 
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Tic 6 i — Specimen in Rush Medic il College Museum illuslr iting enmlion m evidtli of isthmus Com- 
pnre uith Tigs 3 Ob nnd 7 to undcrstind hou the c-ike kidney origimtcs 



Tig 6b — Specimen in Rush Medical College Museum illustrating variation in width of isthmus Com 
pare with Pigs 3 6a and 7 to understand hon the cake kidney originates 
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cation between the two halves (Fig 5 ) The isthmus in a \ertical dnection 
measuies fioin 2 to 3 cm m the majont\ of cases 

(c) Timnitton io Cake A’/f/iirv— The isthmus mav unite a \ariahle pio- 
pnition of the two hahes as a lulc onh the poles hut it ma} fuse togethei 
more than the 2 to 3 cm just mentioned so that all degrees ( Fig 6 a and h) aic 
found up to that of complete fusion to which the name cake kidne) (Fig 7) 
has been gnen TTcic theie is a solid mass of lenal tissue without .ui\ 
mesial demarcation 

( d ) Relation n 1 
Uthmui io Aoita — In 
onh tw'o cases vk 
those of Xixon" and 
Kclh w'as the isthmus 
behind the aoita 

4 Rena! Fehei — In 
the majoritv of cases 
theie IS a single pehis on 
each side ( Fig i ) 

Reduplication of the uic- 
teis and of the jielves on 
one 01 both sides is not 
laie (Fig 8 ) 

The pelvis is usualh 
on the anteiioi (\ential) 
aspect of the k 1 d n c c 
(Fig 1) at the level ol 
the noimal hilus and 
lescmhles that of the 
noimal oigan in icspect 
to being a single caMte 
wMth its cahees located 
eithei paith exteinal to 
the hilus 01 not extend- 
ing hecond it , 1 r intia- 
1 e 11 a 1 In hoiseshoe t— i\pu a c-iUl ki(inc\ (Papm) 

kidne} a due jichis of this kind is ntten absent the tahecs being ,ill exti.i- 
lenal and ending independenth m the uiclei (Jug 9 ) 

5 (/)C/CM-— As a lule the uretcis jiass acioss the Viont of the isthmus 
and this accounts foi the fiequenc} wnth which calculi liNchonephiosis, etc 
occui Robinson found that tiie meters passed behind the isthmus (Fig lo) 
in 9 pel cent of Ins specimens but this figme would seem too high inasmuch 
as onh two icpoits 77:1 those of Landou/c " and Dm ham ha\e been 
published of ureteis behind the isthmus Uie latter according to Robinson 
md othei oliserccis at times has an mdejiendent uietei In Karl joseph’s 
case this isthmian uutci ended mdejicndcnth m the bladdei Pei n, diet” 
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dssciibcs 3. C3SC in winch one uictci passed behind the othei in fiont of the 
isthmus As a rule calyces aie only present in the uppei two-thuds of each 
half, but an extrarenal calyx or an independent uietei may diain the isthmus 
(Fig 9) and be opened cltiiing the opeiation of division of the isthmus oi 
of heminephrectomy The uieteis usually end in the liladder at the noimal 
location, but it must be lemembered clinically that one uietei may end ectopi- 
cally (Fig II ) as is so often the case m double kidneys 

6 Location of Hoi ’lahoc Kidney — ^This is usually lowei, just above the 
aoitic bifu! cation (Fig i), but it mar be anj where from the normal level of 



Tir S —Horseshoe kidnej rrith trvo ureters and two peh es for eich hilf (B> ror/ Robinson case I 

the kidnevs to the line pelvis fFig 12 ) Such a pelvic ectopia is not 
uncommon Only seven cases are lepoitec! in which the isthmus was at the 
normal level of the lowei poles In Rathbun’s case onc-half of the hoise- 
shoe kidney was in the tiue pelvis The majoiity of hoiseshoe kidnej^s which 
he in the true pelvis are of the cake fFig 7) variety, 1 c nave completely 
fused halves The isthmus is usuall)’’ at the level of the fouith to fifth lumbar 
vertebra; and may not be in the median line Theie is very little mobility as 
a rule in a horseshoe kidner% but a few cases have been reported in which 
maiked mobility existed The fixation of a horseshoe kidney is m gieat 
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ru o Horseshoe kiclncv \Mth e\tnrcm! cahecs cndinR clirtcU> m left half, into urcUr 

(Rush Medical Collcrc 'NUtscuni ) 



Tig 10 — Horseshoe kidneys with symmetric halves in whicli ureters crossed posterior aspect of isthmus 

(Rush Medical College Museum ) 
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incdsure due to the faet that it hab multiple bluod-vcsbelh supplying it, all 
fiom immediatel} adjacent tiunks There is but little pennephriL fat, hence 
this does not pla} a role in fixation of the horseshoe kidney 

7 Blood Supply — It is important fiom the operative standpoint to 
remember that multiple aiteries and veins for each half and often for the 
isthmus as well, aie found in eighlv per cent In a study ot 139 cases, includ- 



ing 10 of his own Papin’ 
tound the following 

(a) A single aiteiv 
foi both hahes in onh 
one case (Buinchei ) 

(b) One aiteii loi 
each half 111 25 cases (A 
of Fig 13 ) 

(c) One arteiy foi 
each half and one for the 
isthmus (B of Fig 13 ) 
This IS almost the noimal 
condition Theic w e 1 c 
40 cases in this gioup 

fd) Two arteiies for 
each half and one toi the 
isthmus (C of Fig 13 ) 
The one toi the isthmus 
IS an aoi tic blanch There 
weic 26 cases 111 this 
gi oup 

(e) Two aiteiics foi 
each half and one 01 two 
foi the isthmus The 
foimei aie given off bv 
eithei the aoita 01 the 
common iliacs The lat- 
tci (isthmic blanches) 
aiise fiom the ihacs (C 
of Fig 13) Twenty 
cases belonged to this 


1 o 

n 1C iciiiaimng gioups thcie we’e tiom six to eight aiteiies foi the 
tno hahes I he impoitant deductions are that one must have an adequate 
exposure of the opeiative field because (a) of the multiplicit}’’ of the vessels 
loth arteries and veins, which supph'- ?3oth halves and the isthmus, and (b) 
lecause thej maj' arise from the aoita or end in the vena cava lespectn'eh, 
01 similaih fiom the ihacs 


711 



HORSESHOE KIDNEY 


CLINICAL IMrORlANCK OF IIORbESHOE KIONLY 

I Faclois Favoiimj Pathologic Conditions —i^) Couise of inelei dcioss 
isthmus This is peihaps the most impoitanl, because of the shaip bend 
which must be made by the uietei acioss the moie oi less thick and haul 
isthmus (Fig I ) Infections of the kidney involving the uietei secondaiily 
aie moie apt to cause obstiuction thiough fixation and kinking than m the 

case of the noimal uietei 

(b) The abnoimal! loc<i- 





Uon of the pehis on the ven- 
tial aspect of the kidne} and 
the fact that the uietei a 1 
mseition is often at a highei 
point than the bottom of the 
pelvis and the f i e q u e n t 
absence of a pelvis piopei 
(Fig y), all favoi stagnation 
of mine and subsequent infec- 
tion (Figs 17 to 20 ) 

(c) The fiequent occui- 
lence of congenital stnctuies 
of the meter m horseshoe 
kidneys 

(d) The p 1 e s e n c e of 
many accessoiy vessels and 
the possibility of meteial 
obstiuction by them 

2 Published Cluneal Ca\( s 
Botez (he ill ) collected all 
clinical lepoits up to 1912 
and included seveial unpub- 
lished ones (Mai 1011) in his 
aiticle Of a total ol fitti 
of Botez’s cases, only 39 aie of value fiom the opeiative standpoint Since 
igi2, we have found lepoits of ninety additional clinical cases and with oui 
own, lepoited in this aiticle, we have a total of 132 up to ful}, 1925 (See 
Tables I to Vil inclusive ) 

We will leport om thiee cases befoie taking u]) the subject any fuithei 


Fk \2 


■11% clroncphrosw of left h ilf of pchic tetope t ikt 
kuhic% (Ileincr ) 


Casl l~Pyelulainv foi niuil tatculus in ouo-Jiatf of a haiKcdwe kutiu v Pituinc 
of tins anomaly (hagnosed bcfoie opcialton 

Male, aged Ihirty-two, complained of pam m ughi lumbai jcgion ladiating to light 
upper quadrant of abdomen, of two days’ duiation In addition to tenderness ovei tlie 
right iliocostal space, there Averc othci evidences of acute renal infection Radiogiaphy 
(Dr Cora M Matthews) revealed an oval vcitical shadow (A of Fig 14) lying oa^ci the 
transverse process of the second luinbai Acrtcbra, le, closet to the spme than shadows 
of icnal 01 uietei al calculi usually do The tight opaque cathctci ctiivcd slightly oiit- 

740 



Division of Isthmus Alone [Symphysiotomy) or Combined with other Operations 


EISENDRATH, PHIFER AND CULVER 


tn ^ 

,12 ? <D 
>» 
a 

s 

rS ° c 
O G a 

S > 

^ ^ rt u 

mQ “ g 

(U t /3 W i- 

O rt dn 

-’S ^ g- 

<11 

“•S 

-i-j i rt 

§^l C 
cMS 
C ° S 
n 3^0 g- 

(D c d 
-M c . u 

2:5 

P iS sw 


ii w c 

c3 S O 
rt 'J 

§ « § 
S S 2 
§ 

’T 3 w 
C 

d2,-- 

d 

,2 5'^ 
rt eg 

v-( n O 

O-oU 


1 , I 

>>.2 "d 

a. o 

JG i> u 
-3 

w ^ 

2 

p x: 4 ) n 

M 4 j Ox 
2 ® 

•3 Wca S 

It-'-s 

Isig 


C'd c 
o g 

o-sB 

tw U & 

2 o rt 

‘^‘o 

°JD 

CJ t /3 d) 
■)n 

^ O rt 

a p g 
e M 

n S >> 

d J? 01 

UQ p 


S « t" 

3 

a, o •d 
P3 p 

o| " 

JS p 
’3^0- 
p o w 
ti o- 

c o 
o u 
u 

V- 41 <t> 

d > w ai 

a 2B p 

Qirt & e 


(U t /3 d) 

“ § § 

a d'rt 

^ d d 
0^0 
OQ^ 


6 - £2 J 
g • 

ag So i 

*3^ ? P- 
- o o 
13 ! 

o " o 5) i 
d ^ h o ! 

■“ X K C. i 
d 4 ,» Cli : 

S-2 
S S 2 2 I 
gao|l 

^2 sq S- 


CS P 

a 

‘S'3 

® o g' 

2 2-“ 

^ 0) 

<l> Q- d 

^ >''2 
gl r* d 

^ C 
o ^ 

p ° “ 2 

o 3 § 5 

O p P 'rt 


§^- 

-2 >'2- 

■p-d 
2-3 
■2 P '3 
o g, o 
to pO 
g o 

h d ►> 


tn o 

^ri 
<J U lO 

a 

d c ^ 
S M 
aw g 

^ - o^ 
pH ^ 

^ fvT 


746 


Mintz Chirourg Archiv Female 33 Recurrent attacks of non- rranspentoneal division of Complete relief of pain 
Veliam, 29, 1047, 1923 Quoted years localizable abdominal pain isthmus Diagnosis of horseshoe kid- 

by Papin Arch mal des Reins, Felt mass size child’s head ncy not made Iicfore opera- 

2, 24, Feb i, 1925 at level of umbilicus tion 
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Table II 

IJemiitcphrcctomy Alone 



Author nnrl reference 

Infheation for operation incl remark? 

I 

Barth ('Israel) \rch Klin Chir , 74, 
36b, 1904 

1 tibereulous In dronephrosis of right half 

2 

Clairmont '\rth Klin Chir , 79 hh?, 
1906 

Htdronephrosisin t\to-\ ear-old child 


Hoffman Wien Klin Woch , 122, 355, 
1913 

Tuberculosis Reentered 

4 

Marjaschc'- tscc Kob\ linski) 


5 

Koenig Dent Zeit Chir , 40, 92, 1895 

Sarcoma in cm Id 

6 

Gibbon Ret de Chir , 1265, 1909 

Same 

7 

Debucht (see Kobthnski) Folia Urol 

6, 160, 191 r 

Cartinoniii 

b 

Rninpcl Zcnl Chir , 29, 1091 1902 

Caletilous jit onephrosis 


Lotheissen Arch Klin Chir 32, 768, 
1896 

H\ dronephrosis secondart to ureteral stne- 
ture Died p 0 

10 

Paschkis Wien, Med W, 60, 2417, 
Oct , 1910 

Calculous pt onephrosis 

1 1 

Kiimmell Case 2 (Flockcmann) Zeit 
Urol Chir , 4, 204, 1918 

Ht dronephrosis Rccot cred 

12 

Kummell Case 4 (Flockcmann), 

Idem 

Calculous ht dronephrosis Rccot ered 

13 

Idem Case 5 Idem 

Chrome nephntis Rccot cred 

•4 

Favkiss AVien Med W , 60, 1479, 1914 

J ubcrculosis Recot ere 1 

15 

Hildebrandt Zeit f Urol , 14, 465, 1920 

Sarcoma 

i6 

Albarran Ann Alai Gcnitounn 23 
80 r, 1907 

Ht dronephrosis Rccot cred 

17 

btgiicu Ncckcr Climes, 1922 

'1 ubcrculosis 

i8 

Idem 

Echinococcus 

19 

Renton Bnt Med Jour i 601, Mav 
20, 1920 

Calculus ttith atrophic pt clonephntis 

20 

Lccdham-Grccn Bnt Med Jour , 2, 
1383, Dec 20, 1923 

Pt onephros s 

21 

Idem 

Same 

22 

Brt^an Virg Med Month , 48, 73, 
Alay, 1921 

Ht dronephrosis Ptclogram (post-opera- 
tn c) shoti ed median pelt is 
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Table ll—Conlimicd 

Ilcmincpbrcclomy Alone 

O 

2 o 
qZ 

A.uthor and reference 

Indication for opcruion ind remarks 

23 

Rawling Bnl Jour Suig , 9> '<’2, 1921 

Bil.ilcral nephrohllu.isis licnuncphrt < - 

toiri) for calculous p\ oncphrosis 

24 

'i hompson Ann ms 01 bLK('iK\, 54 > 
355 - Sept , igtt 

P\onc)>hros 5 s 

25 

Hams (secThom})bon) 

Tuberculosis 

26 

Rohhng Int Jour burg , 32 , 2 39 , 1919 

H\ droncphrosis Rcuo\ ei ed 

27 

Magnus Zenl f Chir 

Tuberculosis Died seven wtcLs after 
ojicration 

28 

Jeck Int Jour Surg , 32, 639, 1919 

P\ oncphrosis 

29 

Judd, Braasch &. Scholl J 4 M \ , 79 * 
1189, Oct 7, 1922 

Ureteral calculus comiihcatcd b\ ludront- 
phrosis 

30 

Idem ' 

Infected indroneiihrosis 

31 1 

Idem 

Multiple cakuh 

32 

Idem 

He droncphrosis 

33 

Judd, Braasch & Scholl, Idem 

Infected h>, droncphrosis 

34 

Idem 

Infected hydronephrosis 

35 

Idem 

Infected Indroncjihiosis 

36 

Oraison Gaz Hebdnm , 40, 32, Feb 
9 . 1919 

Tubci culosis 

37 

Nash Lancet, 174, 1151, 1908 

Hydronephrosis in 16 months child 

38 

Bugbee & Losee Surg Gyn & 01 )st , 
28, 97, Feb , 1919 

ruberculosis 

39 

Rathbun Jour Urol, 12, 612 Dee 
1924 

Hydroncjihrosis Died 1 7 day s [i 0 Diagno- 
sis made before oper.itinn In jic elograpln 

40 

Idem 

Calculous pyonejihrosis 

41 

Hess Jour Urol , 12, 267, 1924 

Urclal calculus comiihcat ed by pyonephrosis 

42 

Loeffler (Kroiss) Zcit Urol Clvr , 16 
181,1924 ’ 

Infected hy di oncphrosis due to urcicial 
kink 

43 

Idem 

Tuberculosis 

44 

W Carl Zent f Chir , 50, 506, Mar 

31, 1923 

^^phrosts complicated by pyone- 

45 

G Magnus Zent Chsr , 54, 76 Tan 

24. 1925 

Tuberculosis Died 7 weeks p 0 
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Table II — Conlmned 


Heminephreclomy Alone 


Case 

No 

Author and reference 

Indication for operation and remarks 

46 

Leekahr Ky Med Jour ,21, 679, 
Dec , 1923 

Infected hydronephrosis 

47 

Marson Bnt Med Jour, i, 237, Feb 
10, 1923 

Infected hydronephrosis complicating cal- 
culi (renal) Recoverv 

48 

BaltschefTsky Finska Lack Handl , 

64- 377, 1922 

1 uberculosis Recovery 

49 

Israel Fol Urol , i, 617, 1908 

Hydronephrosis Diagnosis before opera- 
tion by palpation 

50 

Idem 

Tuberculosis Fistula persisted 

SI 

Zondek Deut Med Woch , 46, 897, 
Aug 5, 1920 

Calculous pyonephrosis 


Bockenheimer Berl K 1 Woch , 48, 
641, Sept 4, 1911 

Hydronephrosis in boj of si\, due to ureteral 
kink 

51 

Simon Beitr Klin Chir , 26, 148, 1900 

Sarcoma Died two daj s p 0 of anuna 

S 4 

Denk Arch Klin Chir , 116, 245, 1921 

Shadows of multiple calculi close to spine at 
level of 3rd to 4tli lumbar vertebra; 
Found calculous pyonephrosis of one half 
of horseshoe kidney and resected Isthmus 
at upper poles 

55 

Karewski Deut Med Woch , 47, 989 

Infected hydronephrosis of one-half of 
horseshoe kidney with supenor isthmus 

s(> 

Key Noi Med Ark ,47, i, 1921 

Hj4)crnephronia 

S 7 

Gibbon Rev de Chir , 1265, 1909 

Sarcoma Recovered 

58 

Desmarest J de Chir , 5, 742, 1910 

Calculous hj'^dronephrosis Recovery 

59 

Enderlen Presse Med , 357, 1910 

Hydronephrosis Recovery 

60 

klarion Unpublished but cited bj 
Botez {he at ) 

Hydronephrosis Rcco\ erj 

61 

Michon Assoc Franc d’Urol , 15th 
Session, 1911 

Hydronephrosis Secondary 


Oehlecker Zeit Urol Chir , lo, 66, 
1922 

Hydronephrosis 

61 

Rovsing Zeit f Urol, 5, 586, 1911 

Pvonephrosis Suspected horseshoe kidne}'^ 
from palpatory findings 

64 

Gayet Jour d’Urol 

Tuberculosis Made diagnosis before opera- 
tion by proximity of lower poles (pal- 
pation) 
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HORSESHOE KIDNEY 
Table III 

Pyclolomy or Nephrotomy 


Case 

No 

Author and reference 

Tcchtuc and remarks 

I 

V Frisch Proc German Urol , Con- 
gress, 1911 

Pyclotomy for calculus anuna Calculus 
passed spontaneously later Recover) 

2 

Steiner, Idem 

Nephrotomy for two large calculi Rcco\ erv 
Suspected horseshoe kidnc\ from pal- 
patory findings 

3 

Eisendrath Surg Gyn &Obst , I5>467i 
Oct , 1912 

Hydronephrosis Nephrotomy 

4 

Israel Fol Urol, i, 617, 1908 

Diagnosis by palpation before operation 
Bilateral p) elotomy for calculi 

5 

Zuckerkandl (Paschkis) Wien Med 
Woch , 59- 2605, Oct 30, 1909 

Pyelotomy for calculus 

6 

Permeau (Marion) Ann Mai Gen 1 
Urin , 28 427, 1910 

Pyelotomy Recovery 

7 

Roth (Casper ) Bcrl Khn Woch , 48, 
66, Jan 9, 1911 

Nephrotomy for calculus 

8 

Adrian Folia Urol , 8, 189, 1913 

Pyelotoni) for calculus 

9 

Blesh Jour Ok'a Med Ass’n , 14, 239, 
Sept 21, 1921 

Ureterotomy for calculus Uictcr behind 
isthmus 

10 

Krotoszyner Annals of Surgery, 65, 

565, 1917 

Nephrotomy for ttilciilus in case of bilalci.vl 
renal calculus Died on 3rd da\ aUcr 
operation of uremia 

r I 

Renton Bnt Med Join , i, 601, May 
20, 1920 

Nephrotomy for calculus 

12 

Taylor (Deaver) Am J Med Sci , 161, 
238, 1921 

Transpentoneal route Pyelotonn for large 
calculi 

13 

Folsom Texas St Med Jour , 16, 201, 
Sept , 1920 

Pyelotom) for multiple small calculi 

14 

Leedham-Green Bnt Med Jour , 2, 
1583, Dec 20, 1913 

Pyclotomy for calculus 

15 

Idem 

Pyclotomy for calculus 

i6 

Newman, Lancet, 2, 236, Aug 18, 
1917 

Diagnosis by palpation before operation 
Nephrotomy for calculus 

17 

Judd, Braasch and Scholl JAMA 
791, 189, Oct 7, 1922 

Neph'-otomy for calculus 

i 8 

Idem 

Pyelotom) for calculus 

19 

Idem (Case 13) 

Diagnosis made before operation frOm 
presence of shadows close to midlme 
Bilateral pyelotomy for calculi 

20 

Idem (Case 14) 

Pyelotomy for calculus 
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Table III — Conttnned 


Pyelolomy or Nephrotomy 


Case 

No 

Author and reference 

Technic and remarks 

21 

Idem (Case 15) 

Diagnosis made before operation because 
of proximity of shadows and of one pyelo- 
gram to spine and antenor lotation of 
calyces Bilateral pNclotoiny for calculi 

22 

Judd, Bruasdi ind Sdinll C.isc 16, 
Idem 

P\cloloiny foi ciknlus 

23 

Kinard J A AI A , 81, 2077, Dec 22, 
1923 

Pyelotomy for calculus in one-half Shadow s 
present in opposite kidney but operation 

24 

Eisendrath, Culver and Phifer (Present 
article), Case 1 

Pyelotomy for multiple calculi Diagnosis 
before operation from proximity of 
shadows to spine and pyelographj 

25 

Eisendrath, Culvei and Phifer (Pres- 
sent article). Case 2 

Same as abo%c Pyoncphiosis of opposite 
half 

26 

Schuchardt (Sec Paschkis) Wicn Altd 
Woch , 60, 2417, Oct b, 1910 

Ncphiotonn foi c dtuliis 

27 

Winternitz See abstract in Zent Chir , 
35.314,1908 

Nephrotomy for multiple calculi 

28 

Zondek Deut Aled Woch , Oct 13, 
1921, See orig again 

Pyclolomt for calculus Diagnosis of horse 
shoe kidney made before operation b\ 
presence of shadows of both kidneys 
close to sjune 

29 

Voorhoeve Jour dc Radiol , 3, 414, 
1919 

Pyclolom^ for calculi Diagnosis before 
operation from facts that both kidno\ 
shadow's were close to spine, were verti 
cal and both lower (at same level) than 
normal 

30 

Rathbun Jour Urol, 12, 612, Dec, 
1924 

Pj'clotomy for calculus Post-operative 
pyelogram confirmed diagnosis horseshoe 
kidne\ made at time of operation 

31 

Carlicr Memoires d’Uiologic, July, 
1911, Masson &, Co , Pans 

Resection of tubeiculosis up])ci third of 
one-half Recover}' 

32 

Lange Annus 01 SuKcnn, 33, 381, 
1901 

Nc]ihrotomy foi calculi Rccovci \ 

33 

Vince Cercle A'led , Biussels, 1902 

Nephrotomy for calculus 

34 

Walton Ann Genito-urin , 1802, 1910 

Nephrotomy for calculus Rccovci s' 

35 

Legueu Traite Chirurg d'Urol , 749, 
1910 

Pyelotomy for calculus Recover}' 

36 

Reynard Lyon Med , 132, 151, 1923 

Nephrotomy for calculus 

37 

Kraft Fortsch a d Geb d Roent- 
genstr , 29, 808, 1922 

Nephrotomy for calculus Possibility of 
horseshoe kidney considered before opera- 
tion because of proximity of shadow to 
spine 
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Case 


HORSKSHOF KTDNFV 


Tabi e IV 

Primary Pyelolomy or Ncphotomy and Sc coudaiy 


o 

Z 


Author and reference 


Oponlions nnd rein \rl 


Gerard Ann mal gen unn , 29, 684, 
Apr, 1911 


Kuster Cited by Kobylmski, Folia 
TJrolog , 6, 129, 1911 


Isiael Fol Uiol , i, 617, 19^'^ 


4 

6 


Idem 


Albarran See Kobylmski 


Socm Beitr Klin Chii ,4, t 97 i 


Boeckcl Join d'Urol , 12, 296, 1921 


Pyelolomy foi mnlbple lakuh Second in 
^icmmcphicclomv for jncdniupbritn 

Died p o 


Pyelolomy fot Indionoplirosis Second 
bemincpbi cclom) 


an 


Diagnosis bcfoic opti.ilion 1>\ julpil'on 
bjcpbroloim foi inleimilleiit mdnrnt- 
phiosis Sccondan nophucloniv 


Ncpbiolomy foi Indronephiosn 


Same as abo\ c 


Ncpbrolonn foi In diom phiosi'^ Stcosid 
ai V beminejihi et tonn 


10 


Socm (See Case 4 Table III) 


Czerny-Nehrkorn Beitr Klin Chir , 'ti, 

139, 1900 


Wmtemitz See Steiner, Zent Chir , 
28, 314, 1910 


Pvelotonn foi t I'culi Second in lunii- 
ncphrcclomi foi iisUila due to nuUnl 
calculus 


Primary nepliintonn foi In drone )>hro i 
Secondary hemineplirc ctoiin Dc ith from 
hemorrhage 


Nephrolonn foi h\ dioni pliioMs Stioadin 
nephrcctom\ 


Bilat Nephioluhiasis of honidmc kidiici 
Ncphrolom\ for talnilm followed In 
hcmincphicclomj on oik side, mphroluh- 
otomy on 0])])osuc side Ret n\ er\ 


'1 \ni u V 

Plastics or Urctcrolysis on Horseshoe Kidnevs 




Author and reference 


Gregoire Jour d’Urol, i, 659, 1914 



OpcrUioti nnd remark' 

iMobilircd kinked inciei causin*’^ ludrom - 
phrosis of hall of horse shot kidm\ 
Rccot ere 


Division of isthmus with mobih/ation ol 
ureter and rotation of right half in case of 
congenital hydi onophrosis of onedialf of 
horseshoe kitlnet 


warts, as ,t approached the shadow, but d«l pot eo.nc ■„ close cont,,a w.ll, ,i fi; „t 
ig 14) e left opaque catheter followed a similar couise. hut tinned m\\ luls u 
level correspo,id.pg to that of the nght-sided shadow The nght uvolort m T C 
Fig M) revealed an elongated vertical pelvis close to the snn.e «,(h ' 

tected mesially, overlapping the disc between the tin 1 and fo i l'" i"''""' "l' 

located, hut also .:fat::2 tL:r 'aa’i;: 

m which the pyetoEraml Kcotto-tmoan siirrcon lor llic iinmstal.iiu, ,„a„„c, 
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Table VI 

Inpmes of Horseshoe Kidneys 


Case 1 
No ] 

Author and reference 

Description and remarks 

1 

2 

3 

Ehler Wien Id W, 59, 321, Feb 6, 
1909 

Crushing injury of abdomen Temponnade 
Autopsy revealed tear of isthmus 

Brunner Beitr Idin Chir , 122, 146, 
1921 

Heminephrcctomy for rupture of one-half 
of horseshoe kidnej^ 

Hinterstoisser Wien Idin Woch , 33, 
942, Oct , 1920 

Crushing injur}' Hemincphreetomy Death 

4 

a 

L Herman ] A A , 83, 17, 1924, pp 
1315-1121 


S C Dean Ann u s 01 Surgeu\ , 75, 

253. 1922 

Gunshot wound of lulus of nght half 
Hemincphreetomy Recovery 


Table VII 
Miscellaneous Case’; 


Case 

No 

Author and reference 

1 Lesion and remarks 

I 1 

Moynihan Brit Med Jour, i, 263, 
Feb I, 1902 

Aspirated and remoted wall of c}st of 
isthmus 

2 

Pichler Mitt a d Gren? , geb , 30, 557, 
1918 

Made diagnosis horstshoc kidnct I)} pal- 
pation and confirmed at aiitopss 


Idem 

Same 

4 

5 

6 

7 

8 

Idem 

Same 

Gerster Mt Sinai Hosp Rep, i, 214, 
1899 

Decapsulation for acute nephritis Recovery 

Kuttner Berl Klin Woch , 30, 471, 
1911 

Exploratory for chronic hemorrhagic 
nephntis Diagnosis before opeiation by 
palpation 

Sturmdorf Rev de Gyn et Chir abd , 
3, 1053, 1903 

Mobile horseshoe kidney Nephropexy 

Buss Zeit Klin Med , 38, 349, 1899 

Nephrectomy (through error) of entire horse- 
shoe kidney lying in true pelvis 


Both ureters entered the respective pelves in a peculiar manner, passing behind the 
shadows of the mesiallv directed calyces From the above findings a diagnosis of 
horseshoe kidney was made and confirmed at operation It was necessary to extend 
the usual lumbar kidney incision forwards so that the anterior surface of the renal 
pelvis could be exposed after displacement inwards of the peritoneum The upper pole 
was at the level of the costal aich and one could follow an isthmus of about 4 cm 
width inwards until it crossed the spine Through an incision in the anterior aspect 
of the renal pelvis, much phosphatic detritus and two well-formed but soft calculi were 
removed No attempt w^as made to close the pjelotoiny incision The convalescence 
was uneventful 
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HORSESHOE KIDNEY 


Case II — Pyclolomy fo> icnal calculus in onc-half of hoiscshoc kidney Piaencc 
of iJns anomaly diagnosed bcfoic opciation 

Male, aged fiftj-one, with history of fistula following drainage of right peniicplii ic 
abscess ten months beloie Tlic'e was marked pyuiid and absence of dvc exciction from 
this right kidney, but clear urine and piompt concentrated dje output on the It it side 


Radiograpln (Dr Coia M 
Alatthews) levcalcd a sciics 
of four o\al shadows (A of 
F'to 15) on the left side and 
close to the spine They w'eie 
directed dow'iiwards and in- 
wards, so that the lowermost 
one was m contact with the 
outei end of the left trans- 
^erse process of the fouith 
lumbal eeitebia The intra- 
renal character of these 
shadows w’as confirmed by 
the relation of the opaque 
catheter and b^ pjclograpln 
(B of Fig 15) The fornici 
curved sharply inwards and 
at Its upper end was m close 
contact wnth the lowermost of 
the calculous shadows The 



opaque medium included all ^^ . 11 n — . 

of the shadow^s and revealed a M 

narrow^ vertical pelvis, with / \ 1 ^ 

the upper cabx directed mes- / I I ^ / \ 

lallj From these findings / / J M I N 

alone a diagnosis of calculi m I I 

the left half of a horseshoe I ^ 

kidney was made In ordci, 1 f | 

however, to more accurately \ ^ / 

ascertain the condition of the \ ^ / 

right half, a pyelogram was \ / / 

made and revealed (C of Fig \ V K J J 

15) an advanced degree of f 

dilatation of the renal pelvis V j 

thus confirming our findings N. ^ / 

on ureteral catheterization 

Before a right heminephrec- ^ 

tomy could be considered it 
'\as deemed advisable to re- . 

The convalescence from tins 
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ful and an attempt will be made m the near future to remove the pyonephrotic right 
half (C of Fig 15 ) 

Case III — Titbei ciiloiu of onc-half of a hoiscshoe kidney Presence of this anomaly 
diagnosed by pyelography but not 3et confiimcd at operation 

Male, aged twenty-foui Sudden onset of severe pam over right kidney region of one 



week’s duration Frequency 
of urination especially during 
the day for a longer period 
here was eoiisidei able ten- 
derness o\ei the light kidney 
One brothel had kidney re- 
moved foi t u b e 1 c u 1 o s 1 s 
Bladdei urine ^elJ turbid, as 
was also that from the left 
kidne\ Dee evcretion from 
this side IMS delajed and poor 
as compared with the opposite 
(right) side A c 1 d-f a s t 
bacilli W'ere found by Doctor 
Connell, the interne in charge 
111 the bladder urine, but thev 
could not be found in the 
urine from the left kidnei 
Radiographv (Dr Cota M 
Matthew's) rcicaled nothing 


D 


ibnormal m the plain film, i c , 



befoic the' opaciuc catheters 
were passed The film t iken 
liter these (opaque cathe- 
ters) were introduced and tlie 
opaque median (12 pc'- cent 
sodium lodid) injected on both 
sides rexealed the following 
\ erj nitercstmg findings 
fFig 16) 

1 The opacpie cathetus 
on both sides cuiie out wauls 
IS thej' leach the lowu boi- 
dei of the fouith lunibii 
veitebia 'Ibis is moic 
maiked on the Iclt side 

2 Hie light pjelogiam 
h IS in unusnal contoin At 
its uppu end one ohseives 
superior and middle cdjees 
w'lnch aie appioximatelv noi- 
mal 111 location but unusnal 


in arising from an expanded ai ea of the pelvis inste id of a tapering portion as is to be 
seen in the normal pelvis There is i riuhmcntatv inferior calvx directed lateiallj 


The most striking feature, how'cvci, of this light pjclogram is seen at its low'er end 
Heie one notes the extension mesiallj' of the pelvis proper, so that it completelv covers 
the corresponding transverse piocess of the thud lumbai vertebra This portion of the 
peh IS IS ilmost quadril itei al 111 foim and has ludimentaiy ealvees ilong its mesial and 
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horseshoe kidney 

A cliagnostb of hoiscshoc kidney could be made fiom budi .i U 
caudal boidcib nclvis along ibe 

noht mac, .,ms ° 

.„K,jlc of anvmg caocfal (j‘;;“;,V”L''feal.,.c, wh.ch me c!,a,aao.,s„c ol l.oae- 
4 The left pyclogiam also .cveals ^ 













Fig i6 — Pyelographic findings in Case III Note mcsially directed calyces on both sides, also how right 
pelvis extends across front of body of third lumbar vertebra Note unusual form of both pelves 


shoe kidney, due to faulty lotation Ihe pydogiam is situated at about the distance 
fiom the spine which is found undci noiinal conditions The pelvis itself has a pecuhai 
f 01 111, there being a marked piotrusion along the mesial boidei at the tippci innei angle 
The supeiioi middle and inferioi major calyces are very shoit and the uietor as on the 
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light side runs behind the inferior major calyv to enter the pelvis along the middle of 
its caudal (inferior) bolder, instead of its mesial as m the normal kidney 

A more significant finding is that one of the calyces is directed mesiallj^, an almost 
pathognomonic evidence of renal torsion, as Braasch has pointed out 

From our pyelographic evidence we fed confident that we are dealing with a 
tuberculosis of one-half of a hoiseshoc kidney, but the patient having thus far refused 
operation, v\c must postpone confirmation of oui diagnosis for the present 

RLSUML 01 ALL. PUI.L-ISIILO CASLS AND OUR OWN 

I Cluneal Pictuies — Aside fioni the syndrome first desciilied by 
Rovsmg theie ate no pathognomonic svmptoms indicative of this anomaly 

In the cases first leportecl bv 
Rovsmg and since by others 
(see Table I), the abdominal 
pains .lie thought to be due to 
pressuie of the isthmus on the 
laige vessels behind it (aorta 
and vena cava) and accom- 
panying them The complete 
lelief of symptoms after divi- 
sion of the isthmus (svmphysi- 
otomv ) lends support to this 
compiession theoiv The pain 
111 these cases is leferred to 
both lumbar regions and is 
vaguelv localized in diffeient 
paits of the abdomen The 
most thai.iclei istic feature is 
llie increased degree of pain on 
leaning foivv'aids or upon exei- 
lion, and its complete disap- 
]) e a r a n c e on lying down 
Neufville desciibed an un- 
usual case 1 elated to this 
s y n cl 1 o m e of Rovsmg A 
voung man of tvventv-fiv^e had 
oedema of both lovv^er limbs and 
a slight dcgiec of ascites foi a 
01 let pel Kiel At autopsv the vena cava was found thiombosed by the 
compiession of ,i vena cava Wc cpiotc this case with skepticism as to the 
1 elation ot the anomaly to the thiombosis 

In Table IX we have giotiped the entiie 132 cases, including oui own, 
as to the frecpiencv of the vaiious lesions and would diiect attention to the 
fact that the majoiit} aie the lesult ot the conditions mentioned above as 
being piesent in hoiseshoe kidney and fav'Oimg stagnation Foi this leason, 
diseases such as calculi hvdio- and pvmneplnosis etc constitute the maj 01 itv 

7G0 



% # 


rm 17 — H\ droiiLphrosib of right half of hoibtsh... 
Rianc> (Bockenheinier ) 


1 r 





horseshoe kidney 


, n,««,osis-(Corapaie with Table VIII) In the eailiei cim's (he 
pioporhons which weie diagnosed b) palpation alone is fai ‘ 'j‘" 

the advent of radiogiaphy supplemented by ‘"j' 

cases (mcludmg om fiist two) only 19, 01 U2 per cci , ,,1 

befoie opeiation or autops) and confiimed Fiom the model n ' 

point we can eliminate the ten cases (all e\tcpt Van Uoutcii 


Tvm c VllI' 

Cases Diagnosed before Opcraltou or Autopsy- 


Palpation or plus 
pyelography 

B% provimitv 
renal sliadon s 
to spine 

Bv proMmity 
ca'culus 
shadows 
to spine 

Be 

p\ ctograpliy 
alone 

Proaimita 

calciihr 

‘hidows 

1 to spine 

Suspccltd 

Ittfo't 

opcritnm 

1 

Martmon , I -2 

Rovsing 1-3 
Malinovsky i-t 

Van Houten (3) 

I-ii 

Israel IV-3 

Pichler, ( 2 ) Vll -2 
Pichler, ( 2 ) VII -3 
Pichler, ( 2 ) VII -4 
Newman III-i6 
Israel, 11-49 

Kuttner, VII-6 

Zondek III -28 

Voorhoeve, III -19 

Judd, Braasch 
and 

Scholl III -19 

! 

Papin I-i 

Rathbiiii 11-30 

i 

Judd Braa ch 
and 

Scholl III 21 

Ftsendrath 
Phifer and 

Culcor ni-2k 
i(ffm,ni-2S ' 

Krois I-o 

Roc mr I 1 1 

1 S'f me' 111-2 

i Israel m t 

1 

! 

Totals II 

2 

I 

2 

3 

♦ 

1 


1 Figures after author s name refer to Table and Case number respectit cli 

2 Pichler s cases were not operated but confirmed at autops\ 

3 In this case diagnosis made b> palpation and confirmed b\ p\ clographs 


T \BLC IX 

Frequency of Various Lesions 


Table 

No 

Pam 

H> droncphrosis 

Calculi 

Tuberculos s i 

1 

1 

Pc oncphrosis 

0 hirs 

1 

11 

! 

! 1 

1 

j 

1 

! 

2 


23 

13 

13 

6 

0 

3 

1 

1 

34 

! 

1 

1 

1 

i 

4 

1 

7 

'h 

1 

1 

1 


5 


2 

1 

j 

j 


1 

1 


6 


1 

1 

j 


1 

1 

4 

7 


I 

1 


i 

3 

Totals 

11 

34 

51 

i 

13 

— 1 

~ i 

! 

16 

1 


vu. .aulc VTXX; m wnicii diagnosis was made by palpation alonn 
lecause this would haidly be depended upon at the present lime One can 

~ 
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(a) The close pioximity of one oi both lenal shadows to the spine at a 
lower level than noimal 

(b) The close pioximity to (Fig 14) or obliquity of position (Fig 15) 
in relation to the spine, of the shadows of lenal calculi If one or both halves 
of the hoiseshoe kidney he close to the spine the value of (a) and (b) as diag- 



nostic features cannot be underestimated If, howevei, one 01 both halves 
are symmetric (Fig i), i c , at the same level and as tai away from the spine 
as is the normal kidney, the above data aie of little value alone One must 
also recall the possibility of lenal 01 calculous shadows being at different 
levels (Fig 2) in an as3'mmeti]c hoiseshoe kidney 

(c) Urography — This m oui opinion is the method which coiioboiates 
the suspicions raised by the findings cited undei (a) and (b) If one 01 
both pyelograms (Figs 14, 15 and 16) he in dose pioximity to the spine at 

762 



HORSESHOE KJDN]£Y 


the same Oi dihfeient levels, oi even extend paitly acioss the spine (Figv 6)) 
as 111 one of our own and in Rathlmn’s case, theic can be little doubt <is to 
the piesence of horseshoe kidney The same is tine evi'ii if one ji^elogiam 
IS close to the spine and the opposite one at the noimal distance. ( Pig 14.) 
If, howevei, both pyelogiams aie not close to the sjiine one must depend on 
othei findings which aie of gieat value not onh undci these concHlions of 
noimal distance of pyelo- 
giams fiom the spine, but 
also when one 01 both aie 
111 close pioxiniity 

These additional data 
were fiist called to oui 
attention by B 1 a a s c h 
They aie due to the 
faulty lotation of the 
halves of a hoiseshoe 
kidney As a lesult we 
find (a) one oi 11101 e 
calyces diiected niesiall) 

(Fig 14) , (b) veiy long, 
iiariow pelves (Fig 15) 

01 “bizaiie ” shapes, (c) 
unusual couise of the 
uietei, I c , passing behind 
a calyx (Fig 14) and 
not entering the pelvis 
along Its convex boidei 
(Fig 14) 

We believe that 11101 e , 

widespread knowledge of '>f ‘ i.ors. si,.„ k„i,u ^ 

these radiographic featuies will enable us to mnl « 

m the ftituie m a laigei pcicenlage of cases ' ' " fl'asfnns.s 

Table I ^ i operaiions performed 

i able I Symphysiotomy (Division of isthmus') .1. 

other operat,o„s, s„d. as fixation oMo nt ,|T ah 
Tnl,l, n an ^ case) ' l»o'o'on.v 

rfhl ,ir J*™"''Ph«ctomy alone 
TMc IV 0’'''“'°"’’' "ophrolomy 

tHi VI ho.nme„l,.oc,„„,. 

ia Subparietal injuries 

J iclilei (not opciated) 



Total 

^^63 


12 cases 
t >3 cases 
35 cases 
10 cases 
2 cases 

4 cases 

5 cases 

^31 cases 
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Tcchmc of Opewtiows on Hoisalior Kidneys — The method of appioach 
should always be by the extiapeiitoneal loute employing the same incision 
('lumbal) as m the noimally placed and foimed kidney It is necessaiy, how- 



Tig 20 — Bihlcral calculi in horseshoe kidney (Sfcluichardt ) 


ciei, to e\tend the incision 
much neaiei tlie oiitei hoidei 
of the coiiespondiiig lectiis 
muscle because access to the 
pelvis must be fiom the len- 
tial and not fiom the doisal 
aspect as m oidinan fpos- 
teiioi ) pielotomy Theie is 
iisuallv no difhcultv in displac- 
ing the pel itoneum while the 
jiatient is m the lateial position 
and then changing to a supine 
position while the pelvis and 
istlimus aie being exposed 
We found that this change of 
position of the pnticnt aftei 
dnision of the vaiious laiers 
of the abdominal wall and 
strong leti action of the pei ito- 
neum enabled us to work 
undei guickmce of the eye in 
lioth cases For heminephrec- 
tomy a similar good exposuie 
IS essential owing to the mam 
accessoi) vessels (both aitei- 
les and veins) which enter the 
hilus, poles and isthmus in a 
Aery iiiegiilai mannei The 


isthmus can be clamped as one pioceeds to dnncle it and the denuded areas 
closed by mattiess sutuies of chiomic gut leinfoiced at loop and knot by 


fat pads 
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non-parasitic CHYLURIA' 
By Adolph A Kutzmann, M D 
or Los ANorr-rs, Cal 


ibomtiu nri’MiTMfNT 01 ouQi/iri, 


UMMHSITI a^ < viiioitvH, iiuNn^-ro 


Non-parasitic cliyluna is of .nf.eqi.eot occuuence on llic Aniu um 
continent The liteiatine is chiefly Euiopean, especially Geiman, fen Amcii- 
can wiiteis having tailed attention to this cmioiis clinical occui i ence Tci\ 
little IS known of the luie causes undci lying non-paiasitie cliyluna, and tlieic- 
fore It is essential that all cases he lecoided The piesencc of such a case on 
the Univeisity of California Uiological Senice of the San hiancisco llospita 

prompts the following lepoit 

G D, colored single, t\\ent>-oue years of age, cnlerccl the hospital uilh the com- 
plaint of “clond\ mine” The familv historj was irrcle\aiit 

The patient was born in South Carolina w'heie he h\cd until the age ot twontN 
lears During the last year he has been m California His occnpntiun has been \ arums 

cook’s helper, iioot-black and farm hand He had mc.islcs and mumps as a child , no 

history of other illnesses He has had fnc attacks of gonoirha'a m as man\ jtats he 
last being two months ago, acute cpuhdymitis and light inguinal bubo one jear ago 
Primal y denied Habits good No history of any accidents Inguinal bubo chained 
one j ear ago 

The present illness began three a cats ago, at which time he noticed that tlie urine 
w'as milky iii color Since then it has been intermittent hearing no lelalion to did 
work, etc Tw'O months <igo patient thougiit tlial some blood was present in the tirme 
During the last tw'o months thcic has been a dull lumhai pain, especialU on llii leil 
side The lemamdci ol the inston is nicleiant cveept (hat the patient was still being 
treated foi his last vetieieal infection 

Ihe phisical examination show'cd a w'cll developco and lunirishcd negio, m no 
apparent distress Gcncial examination was negatnc Blood-pressnrc 120/80 Gtm- 
taha Slight uiethral dischaigc, smeai negative for Gram-negatuc inti accdlnlar dip- 
lococci Prostatic massage 10 per cent pus, noimal amount of lecithin, main 
motile speini 

Luboiaioiy Dala —Blood Haemoglobin 80 per cent , icd blood cells g 670,000, 
w'hite blood cells 8800, polymoi phonuclcai s 71 pei cent , Ijmphocjtes 27 per cent , 
transitioiials i pci cent , cosiiiopliiles i pei cent Examination of blood dm mg night 
<ind dav 1 eveakd no filai uc 

Unne (voideci specimen) Clcai, ambci, specific giavitv 1016, sugai negatnc 
albumin negative Micio-Rcd blood cells laic, wdiite blood cells laic, casts none’ 
cpith lare Examination negative for filarial parasites 

Blood B'assci oianii Negative 

Fhllwicm (intramuscular) isl lioui, 50 per cent , 2nd hour 25 pei cent tot il 
per cent 

X-iav Kidneys, ureters and bladder essentially negative 

• Read brief befere 
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idlly on the lower half and extending on to the vesical neck Both ureters easily 
catheterized to kidneys The left ureteral catheter immediately began to dram milky fluid 
with a pinkish tinge The bladdei urine had been clear 



Right 

Left 

Trans\ esical 

Size of cdthctci 

F 6 

F 6 


F low^ 

Noi 111 il 

Normal 


kidcroscojnc 

Cle ir 

Milkv 

Clear 

K B C 

Numerous 

N umerous 

None 

AV B C 

None 

2-3 h d f 

2-3 h d f 

Epith 

1-2 h d f 

2-3 h d f 

2-3 h d f 

Casts 

None 

None 

None 

Organisms 

None seen 

None seen 

None seen 

Phthalcm (intravenous) 




Appearance 

time 

2 minutes 

jyi minutes 

1st 15 minutLS 

20% 

17% 

2nd IS minutes 

10% 

4 % 

Total 


30 % 

21% 

Bladder leakage — none 




Cultiiif; — B coh in left 

Ividncj and bladder specimens 

Right kidney sterile All 

acid-fast stains negatue 




The mine from the left 

kidncv could 

not be cenli ifiigcd clear and microscopically 

show’ed no morphologv except 

an oee ision il pus cell and manv cell blood cells 'Hie speci 

men w is immediatelj suspected is being 

that of a ch\ luria 

1 he milk\ color cleared 


almost Liitiieh upon sliaking with ether tlie lesidue of an e\€iporated ether extract 
stained leidily with Sudan Ilf Upon standing i lalher firm, pinkish clot would form 
in the urine This uiiiie was positive for albumin, while the clear specimens had been 
negative No parasites were found 

A pjelogram of tlie left l^idne\ appeired normal except for a sligiit haziness about 
the upper calvx (Fig i ) Right p\cIogram waas negatnc The lumbar backache waas 
not reproduced with either p\elogram 

Com sc — ^^Vlth tne finding of no parasites m either the blood or the urine, the case 
W'as considered as a ch3luii.i non-paiasitic in t\pe, and left renal in origin Ko signifi- 
cance w'as placed in the slight finding of the upper left caljx as showm in the pjelogram 
The urine continued to be intcrmitteiitlj' cloudj' occurring four to fi\c times weekly and 
usually in the morning I he presence or absence of fat m the diet did not seem to 
influence its occurrence 

The patient received tliiee pehic lavages of the left kidnc\ wathin a peiiod of four- 
teen days using each time 3 cc of i pci cent sihci nitrate The clnliiria disappeared 
after the third luage This was followed b\ a rise in temperature to 100° F, which 
subsided in foui davs Duiing this time the patient continued to have a dull, non- 
radiating pain^in the left flank Two da\s later the temperature igain rose, reaching 
a peak of 103 F on the third daj' Cj'Stoscopa watli catheterization of the left kidiiej' 
repealed nothing, howevei, examination of flic chest gave sufficient evidence to make a 
diagnosis ot mild bronchopneumonia This cleared up entireh 111 eight days The 
temperature continued more or less normal, but the slight dull pain in the left flank 
persisted The urine w'as clear at all times Examination by careful palpation now 
revealed some spasticitj of the lumbar muscles and a vague feeling of a mass 

A complete urological examination w’as again performed The left pyelogram on 
first injection now show'ed a cavity 1^2 x 3 cm in size irregular in outline and lying out 
under the eleaenth rib (Fig 2) Further injection wath the ureteral catheter pulled 
dow'ii demonstrated the left kidney pelvis and ureter, the lower calyces being normal, 
W'hile the upper ones appeared somewdiat deformed by pressyrg from \Yithout It was 
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, . -a.sc pcrncal abscess at tbc upper pole 

"oT url l.U flutd Culture of tbe abscess ga e 

|igSl=;:rS^ 

because of the dense ^ - 
inflammatory adhe- t 

sions every wheie | » 

No definite cause 1 ^ 

could be established ^ 
for the c h y 1 u r 1 a 1 
An intracapsular ne- ^ 
phiectomy was per- 
formed, the cavity 
thoroughly irrigated 
with I— 1000 mer- 
curochrome, and the 
usual closure with 
drainage made Un- 
eventful convales- 
cence, the wound 
healing by primary 
union, except pos- 
teriorly where 
drainage had been 
instituted The 
patient, seen two 
months after the 
operation, was in 
good health and the 
urine was clear 

Gi 0 s s Pathol- 
ogy — The specimen 





Pj(- I — Pyelogram of left kidncv si\ ccks prior to operation 
slight haziness about the upper cal> \ 


1 here is a 


consists of a'kidney measuring 8x6x3^^ cm The external suifacc has adherent large 
masses of blood and necrotic tissue The suiface of the kidney is dull with flakes ot 
fibrin attached No capsule can be found The cut surface shows faiily normal appear- 
ance, except that m the vicinity of the sinus above mentioned the tissue is dull and 
compact Just below the convex border and on the posteiior aspect is a small sinus 
communicating w’lth the posterior minor calyx of the upper major calvx Sinus blocked 
with necrotic tissue (Fig 3 ) 

Mxaoscopic Paf/io/ofjy— Microscopic sections show numcioiis glomeiuh, varvmg in 
size from large to small The latter are atrophic m appearance Bowmian’s capsule has 
disappeared m some places, so that the glomerulus can hardlj be seen The tubules are 
often dilated Cloudy sw^elling is marked m most areas There is a very diffuse 
moderate lymphoid cell infiltration 

An irregular cavity is seen in one section It has a ragged lining of connective 
tissue, heavily infiltrated w'lth lymphocytes, plasma cells, endothelial cells laden with 
blood pigment and occasional eosinophiles (This section was taken through the sinus 
connecting with the abscess ) 
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A layer of connective tissue, moderately infiltrated with mononuclear cells lies 
external to the cortex and is the abscess wall (Figs 4 and 5 ) 

Diagnosis — Perinephntic abscess with chronic diffuse nephritis Communiealing 
sinus between abscess and kidney pelvis 

The case was considered as being one of non-pat asitic chylun.i because of the 
characteristics presented by the utine and the absence of parasites The duiation w.is 
over a period of three years and yet the patient was not incapacitated m ,un ^\a^ The 
co-existence of the perinephntic abscess and its communication viih the kidney pehis 
probably had no j 
relation to this pa- 
tient’s chyluria It 


IS not likely that the 
abscess had been 
present for three 
years and yet not 
given rise to more 
symptoms The his- 
tory of lumbar pain 
over a period of two 
months probably in- 
dicates the existence 
of the abscess 

Detailed fat 
studies were not 
earned out because 
of the lack of 
facilities The case 
presents many simi- 
larities to others 
reported 111 the 
literature, namely, 
periodicity as to 
occurrence intermit- 
tently and time of 
day Various authors 
have found that 
chyluria was present 
lu the night or 




morning urines and 

cleared as the pa- Fig 3— phot 

active du r 1 n g S 

case of chyluna The failure to find Prove tins' to 

™n-paras,t,c group ,n ,l,e blood and urn', placcr.t ,n d,” 

Htstoncal Note at:d Dtscussion 

lines has been found m tbo mention of fot/Tr o,-, 1 . 

Theophile (Sanes and KaL H'PPociates Gala 

as approaching ddinum \ a«™ficance wa, 41.™?^’ " 

g delinum, convulsions, death or the el, T 

excietion of milk the 
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Fig 4 — Photomicrognphs (low pow er) showing some cloudy swclhog con\olutcd tubules nnd sclerosis of the blood-vessel w nils In the medullnry pn: 

of the parenchyma there appears to be some dilatation and decrease of the collecting tubules with a corresponding increase of cedematous interstitial tissue 



non-parasitic CHYLURIA 

ascine ^ In 1670 Moellenbioccms designated the condition as 

Ik m’the unne »d called k chylosa ” Th,s L end «ea,e, to tte 

tluth had probably been brought about by the drscovery of the lymph ciicu- 
latron by Pecquet rn 1651 Slalpa.l van de. Wrel (1687) wrote a, , extcrrs^-c 
treatise at tins trme, ctmg Flo.enl.nus, who me.rtrons probably he fir st case 
occurring in a child (thnteen-yeai-old boy) He concluded that the 

stance was chyle 
and based his 
theory on the 
hi ad del lymph- 
atics desciibed by 
Baitholinus and 
that the milky 
urine was due to 
a compression of 
the bladdei chan- 
nels (v a s a lac- 
tea) Peu m 1694 
found a chyluria 
occurring m a 
parturient woman 
and ascribed it as 
a means of elimi- 
nating excessive 
milk fat Mor- 
gagni in his dis- 
cussion felt it to 
be of renal origin 
There followed 

but few studies, those of Stoller (1777), J P Frank (1794) and Vogel 
( 1807) Stoller was the fii st to use the tei ms, “ diabetes lacteus,” “ chylarms ” 
and “coehacus urmalis” and differentiated them from phosphatiiria and pyuiia 
Frank’s case was that of a chylous diabetes Alibeit and Cabelle (1817) 
designated the condition as “mine laiteuse ” Many excellent studies and 
observations followed-Prout (181)5), Rayer (1838). Goldmg-Bnd (1843) 
Bramwel (1858), Beak (1861), Bence-Jones (1S62), R^erts 1872) 
Oehme (1874 first autopsy in a noii-paiasitic case), Goetze (1877) Glazier 

(1877) Haddon (1879), Vogehus ( 1879— associated with pernicious aiiat- 
mia), Bneger (1880), Concatto and Guareschi ^ 
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Fig 5 


-Photomicrograph (low power) through wall of communicalinp sinus 
show ing marked fibrosis and round cell infiltration 
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Goebel (1921) has wiitten a good discourse of its rare occunence in children 
These do not include the host of workei s on the parasitic chyluria , in these, 
Wucheiei (1869), the first to demonstrate filaiia in parasitic chyluiia, 
Manson, discoverer of the filaiial paiasite, Mackenzie, Caitei, Waters, Low 
and many others are worthy of mention Fiom time to time lengthy discus- 
sions have appealed as to etiology of non-parasitic chyluiia, hut they differ 
veiy little to-day fiom those of the eailiei wi iters 

Etiology — Ch}luria may he divided into two t3pes (l) Paiasitic or tropi- 
cal group, (2) non-paiasitic 01 non-tropical gioup A third gioup, called 
functional chyluiia (Sanes and Kahn, Mai ion) can well he placed in the 
second gioup In the paiasitic type the filaiia sanguinis hominis is the chief 
causative agent, although ch)luiia has been mentioned with tienia nana 
(Piedtetschensky), eustiong}his gigas (Stueit/), ceicomonas hominis 
(Rosenheck and Rodhenhuig), malaiia (Quaielh), etc Wucheiei, in 1869, 
showed the filaiia to he present in patients with parasitic chvhiria (Welfeld) 
It IS, however, the mechanism that has gi\cn difficult}’’ In the non-paiasitaiy 
chyluiia, both the etiologic and mechanical factois aie upon a theoreti- 
cal basis 

Since the discovery of the l}mph ciiculation by Pecquet in 1651, the 
mechanism and point of enti\ into the uiinaiy tiact has been sought for 
Prout and Rayei hi ought foith the theory that chylous mine was separated 
from the blood and that theie weie no ahnoimal communications between the 
lymph system and the uiinai} tract To siqiport this, the} assumed a chylous 
blood condition — “ chylose hlutheschaftenheit ” — with a lowered threshold of 
substance exchange and theiehy leading to a pathological filtering througli the 
kidney This theoiy latei found suppoiters in Eggel, Thudichum, Brieger 
Virchow, Goetze, Cohnheim, Wolff, Waldvogel und Bickel Ihis theorv has 
gradually lost ground until it has veiy few if any adheients 

The second and moie feasible theoiy has been that of lymphatic obstruc- 
tion and abnoimal communication with the uiinary tiact for the chyle to enter 
This was first brought foith b} Carter in 1862, lepoiting two cases of 
filariasis with lymph sciotum It was assumed that the filaria obstructed the 
lymph flow, caused inflammatoiy changes and rnptuied into the uiinary tract 
Tropical chyluria has lent itself well to exjilanation on this basis The woik 
of Mackenzie and the substantiating evidence by Manson have given strength 
to this theoiy Numerous workers — Dickinson, Havelbuig, Siegmiind 
Mvers, Grimm, Vieillard, Feueistem and Panek, Slosse, Pi ebtetschensky. 
Magnus-Levy, Poit and others — har^e adheied to this theoiy It is the one 
most universally used at present to explain chvluna We therefoie have 
to assume an anatomical lesion of the lymphatics (Cartel) lather than a 
constitutional anomaly (chylose blutbeschaffenheit) Evidence, much of it 
questionable, has been offered fiom time to time to stiengthen the theory and 
to determine the point of entiy into the uiinaiy tiact Cases of non-parasitic 
chyluria have come to autopsy and revealed no infoimation (Oehme, Robeits 
and Heitz) Port’s case showed large caseous mediastinal glands obstructing 
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NON-PARASITIC CHYLURIA 

the thotacic duct, but no pent oi ”om thelcft 

autopsy found a laige multdoculai " , , , ®,^,ebv allowed 

kidney to the bladder, whe.e tts attachment ^ ^ 

lue to iLkage m the lymph system, Magnus-Levj cited an elcvcn-yeat -oW 
gnl who had a swelling on the left hip which late, led to the exuding o 
dtyle Fifteen yeais later a chyluria lesiilted and the chyle fistula disappeaied 
Pope demonstiated by cystoscopy a chyle sinus on the bladdci Itigone 
In connection with this, the case of Bloch is of significance A giil seventeen 
years old had chyluria, especially in the moi ning, of sevei al yeai s duration 
Cystoscopy revealed a white dome-hke stiuctuie just above the right meter 
On the medial aspect was seen a small opening fiom which came foith a 
strong stream of chyle The cyst was destroyed and thoioughly caiitci i/cd 
The chyluria ceased immediately The patient \vas followed foi a jDCiiod of 
days and the urine remained clear Cystoscopy has been a gieat aid m location 
of the chylunc source Cases are reported as eithei lieing unilateial oi 
bilateral or vesical in origin 

The route between the intestinal and lenal Ijmphatics has been of much 
speculation According to Magnus-Levy, the chyle must fiist go fiom the 
mesenteric lymph channels through the mesenteric lymph glands to the thoi - 
acic duct Thence, because of obstiuction, theie is a letiogiadc flow to the 
upper lumbar lyraph-glarids winch dram the renal lymphatics I'o obtain such 
a retrograde flow, an insufficiency of the valvulai system of the hmphalic 
channels must be assumed Hampton has likened the lenal lymphatics to liie 
cerebral arterial vessels as points of loweied lesistance Assuming a Irmph- 
atic block in that system there may then occui a leakage of chyle tin ough the 
kidney just as a cerebral hemoirhage due to hypertension These points aie 
all hypothetical Possibly with a bettering of pathologic studies in the fntuie, 
these points may well be pi oven and demonstiated Accoiding to the 
researches of Stahr and Kumita, the lymph channels of the fibious and fatty 
capsules, communicating with the lymph channels m the lenal cortex can he 

injected from the capillary bed of the musculaiis of the small intes- 
tine (Quincke) 

Goebel states that to have a chyluria, two conditions must be fulfilled 
( ) The lymph channels must open into the urinary liacl, and (2) the Ivniph 

advent, tra™ nn^enVa": 

and at the other e“w. ^,1^5™ tdlnt,"' f 

773 



ADOLPH A KUTZMANN 


the lumen of the unnaiy tract, a “ lymphuna ” occurs, recognized by the 
albumin content of the urine Furtherinoie there must not be a continuous 
stream of lymph through the existing communication, but it must occur only 
under particular pressuie relationships over the thieshold foi that particular 
channel This threshold pressuie relationship is likened to the lymphatics 
of the leg which are under inci cased pressuie when the muscles are contracted 
as on standing or walking 

Marion’s theory is somewhat moie compi ehensive He has assumed that 
there are two types of non-parasitic chyluria, (i) secietory and (2) excre- 
tory In the first type he cites the expei iinental work of Loeper and Ficai, 
who produced a hpuria by injecting mono-hutyi me into the blood of rabbits 
In the second type a fistulous communication is assumed, allowing the chyle 
to enter the urinary tract, due to traumatic rupture of the lymphatics or 
tumors, chionic inflammatory changes, etc , causing a lymphatic obstruction 

The influence of diet on non-parasitic chjduria seems pronounced in some 
case leports Ludke was able to cause a disappearance of the chyluria by 
fasting Tezner, Welfeld and others have been able to substantiate this to 
some extent 

Nearly all of the theoiies aie insufficient and little better than those 
promulgated a half century ago Such questions as unilateral chyluria with 
thoracic duct block, the larity of chjluiia and jet the frequency with which 
laige abdominal and thoiacic tumois occui aie a few of the points in need 
for further explanation The theoiy of lymphatic block and direct urinary 
tract communication is probably the most sufficient for the present 

CLINICAL DISCUSSION 

Occti'iieiice — Non-paiasitic chyluria is laie, especially on the American 
continent The gieatest number of cases are those of European observers, 
who have called the condition “ Eui opean chyluria ” to distinguish it from 
the parasitic or tropical variety This designation is a misnomer, the con- 
dition having been described elsewhere than in Europe Goebel, in 1921 > was 
able to collect 73 reported cases These occui red chiefly in Europeans who 
had nevei resided in tropical countries A review of the literature has 
brought the number well over one hundred The occurrence in children is 
even more infrequent, but 12 cases having been leported The occurrence 
of paiasitic or filarial chyluria is more common, having been found in as high 
as 2 per cent of inhabitants in some regions (Magnus-Levyl 

Clinical Pictwe — Non-parasitic chyluria occurs chiefly during early and 
middle adult life, although it may be found at all ages Brandenburg’s case 
was a seventeen months’ old female babjq while Whelan’s, Frank’s and 
Rayer’s cases were sixty-seven years, seventy years and seventy-eight 
years, respectively 

The milky or turbid appearance of the urine is usually the only presenting 
symptom with a sudden onset An accompanying backache or renal colic 
may be the chief complicating complaint This is considered as being due 
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flip rlivlifoim urine and moving down 
to the fibim clots occunmg m the cliylitoun 

the ureter fpatines as to time and dmalion 

Chylum has piesented some mteie mg 

It may be eithei continuous oi mteimi en beloie becoming 

mittent for five years, occunmg but seveial ^^eeks eac } , 

cZlous The relationship to time of day has been peel, l.ai Some obs 

vers have noted it to be present at all times, many have obseived it n o ^ 
to lugta uunes, it cleaLg as the patient became active cUiring be a) 
(Oehrae Haddoii. Goetze, Fianz and Stejskall) , still otlieis noted chyle m 1 c 
Ly urine only (Bern, Bence-Jones, etc ) Concatto found it only "’hen lus 
patient was ra motion Because of these vanous i elatioiislups to postuie, a 
companson to oitliostatic albuminuria has been made Howevci, in tins 
lespect It differs fiom albummmia since it usually occuis while the patient 

IS lying down 

The urine has been the subject of much study Magnus-Levy m a i ighl 
kidney specimen found it fractionally to be 35 pei cent uiine and 65 pei cent, 
chyle The fat content, using the Babcock method', has been estimated fiom 
I per cent to 3 per cent AVelfeld^s first case contained 4 2 per cent The 
albumin content may also be high, varying from 3 pei cent to 3J/2 pei cent 
, Other substances found m these uunes have been lecithin, cholesteiin. fibi mo- 
gen and soaps Grossly the coloi of chylous mine vanes from a cream or 
yellowish color to white It may be tinged slightly red due to the presence 
of blood Microscopically, the presence of occasional white blood-cells and 
1 ed blood-cells can be demonstrated The fat is in moleculai f 01 m and there- 
fore pi esents no morphology The specific gi avily is slightly less than noi mal 
Since chyle is alkaline in reaction, some observers have shown chylous ui me 
to be less acid than normally 

Diagnosis rests chiefly on a caieful histoiy and thoiough urinary studies 
Places of residence must be ascertained The mine is to be diflferentiated 
from hpuna and marked pyuria In the formei the fat is piesent m the 
droplet foim, although occasionally emulsified to the extent of a milky coloi 
In such cases the presence or absence of fibrinogen, cholesteiol or lecithin will 
be of significance Lipuria is usually found associated with fractures, eclamp- 
sia, intoxication due to phosphorus, arsenic and carbon monoxide, diabetes, 
fatty degeneration in abscesses and degeneiative lenal processes Usually 111 
such conditions, the fat is found in the urine m laige drops 01 after coohnjr 
as tallow-hke masses It is brought through the blood stream (lipremia) or 
may originate through the fatty degeneration of the renal constituents 
Ciromc nephritis with lipoid degeneration is a classical example (Bidder) 
le ehmmation of fat is not always pathologic The researches of Lkagudn 
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parasites should be performed The history of residence in a tropical country 
though no parasites be found, should always make the observer suspicious 
of a parasitic chyluiia Manson has shown that filarial infections tend to 
disappear m later life, yet the changes made in the lymphatics may be produc- 
tive of a chyluria 

Chyluria has on rare occasions been found associated with other diseases 
Diabetes mellitus and chyluria have been noted b}^ various observers (Stoller, 
Frank, Vogel, Magnus-Levy, Sanes and Kahn, Brandenburg) Pregnane} 
and chyluiia, as well as chyluiia post-partum, ha\e also been found associated 
(Golding-Bird, Beiri, Concatto. Vaialdo, DaMS, Veis, Bugbee) Mohr’s 
case occuried in a four-yeai-old child with phar}ngeal diphtheiia Trauma 
has also been mentioned ('Whelan, Ciauri) Keersmrecker’s case is doubtful, 
an eight-yeai-old giil cleared of her clnluna following dilatations for enuresis 
Tuberculosis of the peiitoneum and caicinoma m the region of the kidne} have 
also been named (Le Dantec), as well as peinicious an?emia (Vogelius) 
Non-parasitic chyluiia is usual!} a disease of long duration and because 
of Its benignity has a fair piognosis Payer’s case in a sevent} -eight-yeai old 
woman was of fift}-five years’ duration Vieillard’s case was twenty years, 
while Koopman’s nineteen-} eai -old patient had had the condition since early 
childhood Welfeld reported his case of fourteen \ ears’ duration Ver} often . 
the condition cleais spontaneous!} while in others the loss of ch}le leads to 
severe debility and finall} death from exhaustion The nature of the obstruc- 
tion IS of importance, since m case of malignancy the prognosis is poor The 
nature of the associated conditions is also of impoitance 

The tieatment has been one of great variation and dnersity as would 
lesult in a disease so little undei stood as non-paiasitic clnluna, hence it is 
chiefly symptomatic The patient should be put on a low fat diet Lavages 
of the kidne} pelvis with weak silver nitrate solution (i per cent to 3 per 
cent ) may be used Lowei and Belchei cleared then case with neoarsphena- 
mine Should a patient pi ogress poorlv, lenal exploration or even nephrec- 
tomy ma} be pei formed The piesence of any associated or complicating 
condition should also be tieated Fulguiation or cauteiization should be used 
where the point of communication can be demonstrated as in Bloch’s case 
In the parasitic or filarial cases some success in treatment has been 
achieved in recent years Deschamps using neoarsphenamine and Chabaniei 
and Lobo-Onell with arsenobenzol leported successful treatment Diamantis 
cured his case using antimoii} and sodium tartrate intravenously 

The use of sodium citrate has been found commendable in those cases 
suffering with lenal colic due to the clotting of the chylous urine 

SUMMARY 

1 A case of unilateral non-parasitic chyluria, associated with a perirenal 
abscess is reported 

2 Non-paiasitic chyluria is of rare occuirence, especially on the Ameri- 
can continent 
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3. Its etiology IS still on an hypothetical basis, the most piobable being 
that of lymphatic obstiuction with an abnoimal cominiinicalion between the 
lymph channels and the uiinaiy tract 

4 The symptomatology is chaiacteiized by the sudden onset, the milky 
urine, its peiiodicity and chionicity 

5 Diagnosis depends chiefly on a caieful histoi}’- as to lesidence, uiinaiy 
studies, and the failuie to find paiasites in the blood and urine on lepeated 
examination Non-pai asitic chyluiia is to be diffeientiated fiom hpuiia and 
seveie pyurias 

6 Non-paiasitic chyluria has been found associated with diabetes mclli- 
tus, pregnancy, phaiyngeal diphtheiia, tiauma, pernicious amemia, tubeicu- 
losis of the pentoneum, as well as laige giowths in tlie legion of the kldne^s 
and the mediastinum 


7 The piognosis in non-paiasitic chyliina is usually good 

S Treatment is empiiical The mtiavenoiis use of neoaisphenamme and 

pelvic lavaps wip i pei cent to 3 pet cent silvei niliate have given encoiii- 

aj,ing resii ts 'Lidney exploiation and nephiectomv have been done in the 
pooily progressing cases ' 
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THE MECHANISM OF ACUTE OSTEOMYELITIS 

By Abeahaji 0 Wibenskv, M D 
OF New York, N Y 


The present d.scuss.on mcludes only those cases of °^‘^2„tococcrctc 
bv the ordinary forms of pjogemc bacteria, staphylococc . stiep ococci, etc 

Cases due to infection with bacillus typhosus have a similai mechanism a 
biology and are included in this discussion Cases due to infection by tubercle 
bacilli, syphilitic vnus or actmomjces aie not included , noi any case oiigina - 
me in such obscure pathologi as that associated with tin ombo-angiitis oh lit- 
erans, senile vascular gangrene, Volkmann’s contracture, etc , nor wit i ic 
foinis of gangrene associated with diabetes mellitus 

The old terminology used in association with the phenomena of bactei lal 
infection and including such terms as sepsis, septicremia, saprremia. p}a;mia. 
etc , will not be emplored in this communication The leasons foi this weie 
described m another communication and a simplified teimmology was 
suggested In this communication only the following terms — infection, 
bactenamia and general blood infection — wall be emploied wnth the fol- 
lownng definitions 


1 The term “infection” will be used as a generic one and will include all of the 
phenomena of a bacterial attack on tissue, organ or the entire bodj The various kinds 
of infection will naturalh be described in accordance wuth the tissues, organ, or part 
of the bod) involved, and in accordance with the organism, or organisms cnconiUcrcd 
thus saproph}tic infection of the uterus, stapln lococcus infection of the skin, or strepto- 
coccus infection of the liver etc When no other modifimg term is cmploxcd it is to he 
assumed that cultivations of the peripheral blood taken during life arc sterile The 
differentiation common!) made between local and general infection theoreticalh does not 
exist and the terminology is one more of convenience than of accurac) Local infections 
must necessarily inrolvc some degree of general constitutional reaction and general infec- 
tions must necessarily find their beginnings in, or be associated wnth a local focus of 
infection As far as possible this differentiation will be a\oided or made clear m the 
text wheneier it must be used 


2 The term bacteriamia wnll, also, be used in a generic sense to indicate any con- 
dition in which bacteria can be cultivated from the peripheral blood during life The 
various kinds of bactenaimia will, also, naturally be described in accordance with the 
organism found, thus staphylococcus bacteniemia, streptococcus bacteriamna etc 

^ infection ” will indicate a subgroup of the generic term 

bac ensmia and in this communication a distinction will be made between the terms 
bacten,emia and “general blood infection” on the following basis The L n 

rcS:"\Lr::‘r ^ ■" <i-o„st,aw ,„re 

circulating blood b) the usual cultural methods are derned frnm ^ lr.,^-,1 i 
where in the body, arc usually small m number and ffi facuirnf ? 
dilating bacteria is more or less retained bv ib^ o ! destro)ing the cir- 

The term “general blood infectmn” to t 

to the foregoing, a multiplication of the bacteria takes nl^" addition 

faculty of destroying the circulating bacteria is more or \L bst bt"thT‘' 

bodies of the blood ® the appropriate anti- 
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Under appropriate circumstances both of these groups of terms will be employed 
together, thus staphylococcus infection of the skin with staphylococcus bacterisemia or 
general blood infection The character of the local lesion in the complete development 


of any individual infection is best described 
“secondary” (“metastatic,” “ suhsidiarA ”) , 



5 — Diagrimmaticrepresentition of periosteal 
(B; circulation and that derived from nutrient artery 
(U; At (D) IS the anastomotic area 


In the use of the terms “ primary,” or 
thus “primary staphylococcus infection 
of the skin with staphylococcus hac- 
tcriaemia,” or “ primary streptococcus 
infection of the tonsil with secondary 
streptococcus infection of the appendix,” 
etc , the absence of any descriptive hac- 
tcriaimia indicating that a cultivation of 
the peripheral bloort m ide during the 
course of the illness was sterile 

There are two fundamentally 
different classes of cases of acute 
osteomyelitis (i) The group in 
which infection of the bone struc- 
tuie IS of an exogenous source and 
IS conveyed from the outside via a 
communication through the cover ing 
soft parts, and (2) the group in 
which infection of the bone stiuc- 
ture IS of a hrematogenous origin 
Group 2 is of much more impor- 
tance and of far greater significance 
than the first group 

There is a third group in which 
apparently infection plays no part 
I refer to the kind illustrated in 
Fig I A trauma becomes applied 
to a surface of bone resulting m the 
rupture of some of the periosteal 
perforating vessels and in a sub- 
periosteal hcCmatoma A disturb- 
ance of the blood supply in a 
superficial part of the cortex follows 
and a scale of bone eventually 
sequestrates The inflammation sur- 
rounding this area is of a reparative 
nature and has no relation to infec- 


tion Such trauma may be accidental or purposeful (operative) The whole 
process may, however, accidentally or otherwise, be combined with infection 


Gf ouP I — A An osteomyelitis can follow as a result of infection intro- 
duced from without In some way — a stab wound or punctured wound, etc , 
a communication is established between the outside of the body and the bone 
stiuctuie The best examples of this vaiiety are the felons of the terminal 
phalanges of the fingers in which infection of the bone commonly follows a 


783 



the mechanism oe acute osteomyelitis 

.th a needle osteomychte 

to and includes the peiiosteum and supeificial layeis of the co ^ 
bone This ciicumscnbed aiea sepaiales m its entiiety and slougis awa), 
the bone sequestrum coming away with it, thereaftei the wound promp } 
heals Clinically these piocesses ate accompanied with a gieat deal of pain 
B In another vaiiety the bone is imolved m an extraneous piocess 
occurring nearby because of contiguity of sti uctui e The best example of this 
is the form of osteomyelitis occuiiing in the ribs as a complication of an 
intercostal thoracotomy for empyema Even though in this type of opeia- 
tion the bone tissue is not exposed, in piactically eveiy instance, because of 
the continued pressuie of the diainage tube, the bone becomes baied soonei 


or later The process includes a complete piessure neciosis of the covering 
muscle, fascia and periosteum and an inflammatory process of bacleiial origin 
m the supeificial cortical layers of the iib Most often the piocess in the 
bone subsides spontaneously and no sequestiation occuis, m a fair propoition 
of the cases, sequestration does, however, occur 

It must be a veiy rare occurrence indeed foi an osteomyelitis to develop 
by contiguity of structure from an abscess in the soft paits close by without 
the mechanism of a pressure necrosis I have seen many limes an abscess 
situated in close relationship with a bone, but the periosteum has ahva)s 
lemamed intact and the osseous tissue has not become exposed Whenevei 
bared bone is felt in the bottom of such an abscess, it can be taken foi gi anted 
that the process is primary m the bone— usually m its periosteal layer— and 
that the abscess is a secondary manifestation 


Thoiacotomy with rib resection for empyema represents the best example 
of the group ol cases m which bone tissue is directly infected dmine an 
operation Because of this tendency m a large proportion of the cases it 
has been suggested by some men that the steps of the ope.at.on be ’so 
ai.anged that no opportunity be afforded for infection to be iLanted m tlfe 
open surface of the resected rib, the method suggested has consLed t a* 
loning a flap fiom the adjacent soft parts with which th. 7 J ' 

the lib can be efficiently covered The rennric i m surface of 

mistic, but the absence of confirmation since theripparent/'^T”^ 
the technic described has been found to be not necessLv . indicates that 

or has not been successful Practically, it ,s found ttot 

the lib IS not a serious consequence and serves onlv to del of 

wound In obstinate cases radical removal of thJ.nfeteT poUmn S'hl rffi 
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becomes necessary subsequently A bactensemia is never demonstrable, except 
as an ante-mortem phenomenon 

Another variety of this group includes the infected compound fractures 
of civil life The process here includes a traumatic baring of bone tissue both 
on the surface and in the interior upon, and into which, infection is mechani- 
cally introduced In a fair number the infection is, practically s^jeaking, 
only a contamination and nature aided by the debridement of the wound 
effectually throws off the contamination so that no consequence of the latter 
remains either immediately oi makes its appearance later In a few, how- 
ever, contamination takes root in the exposed bone surface and becomes a 
true infection Later a variable segment of bone sequestrates, then the 
wound promptly heals, this happens in a fair proportion of the cases 

In others of the compound infected fractures m which infection becomes 
established, the process becomes centied in the callus As the latter grows in 
amount and becomes definitely organized, foci of infection become inclosed 
in the cancellous structure Clinically this fact is corroborated by the prac- 
tical impossibility of effectuallj sterilizing such a wound by the Carrel-Dakin 
technic and on the appearances of new evidences of infection m the wound 
aftei its apparent closure The infected areas are usually lodged in granu- 
lation tissue between the bony planes of the cancellous structure The chances 
of an immediate or permanent spontaneous healing depend upon the character 
of the mtecting agent, the resisting powers of the individual, the age of the 
individual, and certain mechanical conditions in the wound concerning which 
we shall speak later in this communication 

If wounds of this type are well taken care of promptl} and the cica- 
trization is so controlled that the wound closes from its very bottom, the 
usual course of e\ents includes a slow' but sure healing The Carrel-Dakin 
method, however, is of no help, nor does it materially hasten the healing, the 
reasons for this were pointed out on another occasion (Wilensk), Akxals 
or Surgery, June, 1922) 

In a certain number, operative removal of the infected area and mechani- 
cal correction of the mechanical disability are necessary before the wound 
wall heal In my own experience, it has always happened that once such a 
wound healed, it remained healed and was not generally subject to the number- 
less recurrences characteristic of certain other forms of osteomyelitis 

Under ordinary circumstances and as a general rule, cases in the group just 
outlined are not associated with general blood infections 

Group, I I — ^The ordinary case of acute osteomyelitis results from a 
bactensemia or general blood infection, the origin of which is m the greatest 
number of cases obscure In these cases it is thought that the entry point of 
the infection must necessarily be some surface (skin or alimentary canal) of 
the body, in actual practice it is assumed that, with veiy few exceptions 
(genito-urinary infections, furuncular infections of the skin) this surface is 
the mucous membrane lining of the alimentary canal at points wdiere collec- 
tions of lymphadenoid tissue are especially prominent (tonsils, especially 
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been discussed m anothei communication In a small . ) t! 

lamia 01 geneial blood infeclion accompanies oi follows a definite ei t ) 

0 . a cefimte focus of infection is piesent somewlieie tlic 

l)0(ly_a phlebitis, a poslpaituro sepsis, a fiiiunciilosis, ’ 
bacteiuemia oi geneial blood infection is subsidia.y and thiough winch in Uun 

the osteomyelitis oiiginates , , i i , 

In any case the focus m the bone is a fixation point to which the bactena 

circulating in the blood aie attiacted Commonly theie is a single one of 
these fixation points following which a single focus of osteomyehlis develops 
But just as often theie aie moie than one of these foci developing eitlici 
simultaneously oi subsequently the one to the othei When the inimbei of 
the lattei is moie than one, some of the fixation points may be located in tis- 
sues and stiuctures othei than bone, as foi instance, in a joint, oi in the fascial 
planes in the musculatuie of a limb Undei appiopiiate ciicumstances, which 
depend altogethei on the chaiactei and physical lesuUs of tlic mflamniatoiy 
piocess developing at the fixation point, the latlei, in tuin, foinis a point of 
distiibution from which a bacteiiremia oi geneial blood infection niai' occui 
and fiom which siibsidiaiy foci can develop m exactly the same iva). 

Theie is no expeiimental or othei evidence which helps m classifying 
multiple foci developing during the couise of an osteomyelitis — or m fact 
dm mg the couise of any infection It is perfectly possible foi the piimai} 
lesion to father eveiy secondaiy or subsidiaiy focus that may evei develop, 
and on the othei hand, it is just as possible foi any secondaiy focus to in 
tuin foim a point of distribution Sometimes I have thought that I have been 
able to make the distinction in conditions of the following kind Sevei al foci 
develop at appi oximately one time and these having been adequately tieated. 
undeigo an appaient healing Subsequently tiouble develops in one of these 
foci only and coincident with, oi subsequent to, this exacerbation othei new 
foci develop The fact that one of the oiigmal foci is in " active eiuplion ” 
has made me feel that it injurn is a point of distribution 

The bacteii£emia through rvhich piimaiy or subsidiaiy foci become estab- 
hshed and develop are not always demonstiable It is well known that these 
states may be of tempoiary duiation and the piesence of bacleiia in the 
cnculatnig btood even for a sho.t pe.iod, is sufficient to infect any local 
aiea It is thought that teniporaiy states of bactenanma aie constantly^ccui- 
nng even 111 conditions of health and that the naluial foices of the body aie 
amply sufficient to ove.come these so promptly that no evidence of til, , 
perceptible m any way It ,s also known that dunng the dreLnl lf 
wound-mo, e so, perhaps, with a wound of bone-bfcter!a m ® 
into the cn dilation so that a tempoiary bacteriLn ,= oiescV n 
lasts only a lew hours, ,s occasional^ demonstrable nnVl ’ 

01 demonstiable effects ^ clinical signs 
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Cash I — The patient had been operated upon previously for an osteomyelitis of 
the femur By the end of the second week the wound looked hcaltln, there were no 
other foci demonstrable, the fe^er was piactically at the normal level and there was no 
reason to suspect a bactenamiia A blood cultnation winch was accidently made within 
a short time after a dressing showed seicial colonies of stapln lococcus aureus This, 
too, was, undoubtedly a temporal y bactenamiia Other blood cultures w'ere uni- 
formly negative 

While in exliaoiclinaiy circumstances bacteria can pass through a surface 
of the bod) (tonsils, foi instance) and inultipl) m the blood, the available 

knowledge seems to show 
that oidinaiily bacteiia cir- 
culating in the blood depend 
foi their existence theie 
pnmaiil) upon the presence 
of an infected thrombus 
This was pointed out in 
a n 0 t h e 1 communication 
The course of events is one 
of two (i) Microscopic 
pieces of thrombus carrying 
a number of living organ- 
isms break oft and circulate 
through the blood stream 
until they ai e disposed of in 
some way Sometimes iso- 
lated organisms growing on 
the surface of the thrombus 
01 groups of them in the 
foi ms of bacterial emboli aie cast off into the blood stream without any particle 
of the thrombus itself coming away Clinically, this is a bacteriiemia, as pre- 
viously defined' Fortunately in most of these instances the natuial antibodies 
destroy the organisms as fast as they aie discharged into the circulation and 
no subsequent effect is noted In the minoiity an infected embolus caught into 
the capillaiy network of bone tissue and held there becomes a fixation point 
and furnishes the initial stage of a focus of osteomyelitis The fact that 
fiagments of the original embolus aftei it has been ariested in bone tissue or 
of its secondary thiombus theieafter may in tuin bieak oft and cii dilate m 
the blood furnishes the physical basis foi the occuirence of secondary points 
of distribution This explains the statements made m the pievious paragraphs 
(2) In addition to this the viiulence of the bacteiia may be sufficient to enable 
them to multiply 111 the blood stream 

The physical chaiacteristics of the infected thrombus-embolus formation 
(fixation point) and its lesultant effects in the bone and the multiplication of 
bacteria in the blood stream have direct effects on the clinical picture as 
regards the association of a bactericcmia 
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Chart i — (Case I ) 




the mechanism of acute osteomyelitis 
In actual pracUce .t .s found that cases of osteomyel.Us can be of 
three tods ^ osteomyel.t.s is piesent with well- 

marked lo”al signs and symptoms but 

U » the subsequent spontaneous 

'’’TrinXtctd v“:ell-^^^^ focus of osteomyelitis is present 
with abundant local signs and symptoms and, in addition, theie aie clinica 
indications of a bactei laania as evidenced by the geneial signs am synip on 
and by the demonstiation of living bacteria in the lilood sti earn The physica 
basis for this variety is the presence of an infected thi ombiis-emhokis forma- 
tion which serves to keep up a demonstiahle bacteiiaenna by constantly feeding 
into the bloodi stream a compaiatively small numbei of viable oigamsms 
Most commonly, aftei efficient surgical tieatment, the bacteriffiinia eventually 
disappeais and a lecoveiy is made It must be remembered that any of these 
cases may at any time pass into the third gionp The possibility also exists, 
as mentioned m a preceding paragiaph, of the local focus of osteomyelitis m 
cases of this vaiiety becoming a secondaiy point of distribution 

(3) The clinical pictuie of the cases in this gioup is that of a profound 
general infection theie is a maiked toxsemia A local focus of osteomyelitis 
is eithei not demonstiahle at all because of the paucity of local signs and 
symptoms, or because the latter are hidden in the profound intoxication, 01, 
if present, the local lesion is easily recognized as being of no consequence in 
the total clinical pictuie The physical basis of the picture lies m an extieme 
and severe general blood infection with highly viiulent oigamsms in which 
the bacteiia are rapidly multiplying in the blood stream and because of which 
the subject is rapidly being ovei whelmed by a tremendous intoxication The 
presence of the infected thrombus-embolus formation forms a negligible 
factoi and the few organisms that are derived from this source play only a 
primary and inciting part in the production of the bacteriremia , the subsequent 
multiplication in the blood stieam depends on other factors, the most impor- 
tant of which he in the high virulence of the infecting oigamsm and m the 
poor resistance of the subject An endocaidatis is usually found undei these 
conditions In this variety the local point of fixation in the bone plavs no lole 
m the pioduction of any part of the clinical picture Usuallv the uiflamma- 
ly pictuie in the bone—the osteomyelitis— is not in a very advanced sta^^e 
at the time the lesion is exposed, either on the opeiating table, or, as mote 
commonly happens, in the autopsy loom ' 

three diff ei entiated in these 
case in Progressive stages each from the next preceding o-roup A 

case in Gioiip I may pass into Gioup II , and. conveiselv a case ,n r ^ tV 
hawng been appiopnately treated, may leti ogress into Crnu T ^ 

healing and lecoverv These inferrlm ^ ^ ^ proceeds 

^eri ihese interchanges are constantly occuiung m clini- 
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cal surgery A case ui Gioup II may pass into Group III as is previously 
noted , usually under such conditions there is a continued progi ession until the 
eventual fatality In actual piactice cases in Group III must necessaiily first 
pass thiough the stage indicated by Gioup II, the time interval may be so 
short, however, owing to the viiulence of the infecting oiganism, as to be 
uniecognizable One can explain the cases that apparently begin with the 

chaiaoteiislics of the 
cases in Group III in 
this way In many 
cases cbaiacteiistics 
can be distinguished 
uhich belong to both 
Gioup II and Gioup 
III , and insofar as 
any case partakes of 
characteiistics not be- 
longing to Its group, 
it clihei s in its clinical 
manifestations I have 
nevei seen a case in 
Gioup III reti ogress 
spontaneously into 
Gioup II, It seems 
almost impossible to 
believe that such 
leti egression can ever 

O 

OCCUl 

The following 
cases illustiate these 
vaiious groups of 
osteoni} elitis 

Casc II — Following 
the recovery from a 
lobar pneumonn, a swell- 
ing cle^ eloped over one 
of the nbs Upon incision 
this vas demonstrated to 
be a subperiosteal abscess and ncci otic bone was felt in the bottom of the wound 
Pneumococcus type I vas isolated from the pus A blood culture was steiile 

Case III — A ^o^ng man was admitted to the hospital with the clinical signs of a 
profound infection There were abundant subjective and objective physical signs of a 
well established focus m one femur w'hich had follow^ed the kick of a horse A blood 
cultivation of the peripheral blood showed 25 colonies of staphylococcus aureus per cubic 
centimetre of blood An osteotomy w'as immcdntelj done and extensive drainage wxas 
instituted The pus contained staph% lococcus aureus also The course of the illness is 
exemplified by Chart 2 and a fatality occurred Numerous colonies of the same 
organism were isolated from the peripheral blood before death 

7 SS 



Chart 2 —(Case III ) 










THE MECHANISM OF ACUTE OSTEOMYELITIS 


Case IV — ^A joung child was seen in a most profound intoMcation evidently the 
result of a general infection With great difficult} it was established that a focus was 
present in one clavicle and during the exploration, onl} a discolored bone with some 
oedema of the surrounding periosteum was demonstrated A blood cultivation made 
before operation showed lo colonies of staphylococcus aureus per cubic centimetre of 
blood one made after operation showed 120 colonies of the same organism, death 
occurred at the end of the first twenty-four hours 


A L- A 


i 1 


From what has been said heietofoic, 
case the piesence of a bacternemia can be 
refeired (i) to the piimaiy lesion, (2) lo 
Its secondary focus in the bone, (3) to the 
piesence of a focus subsidiaiy to the sec- 
ondar) focus (bone 01 othei) which by 
itself IS capable of creating a bacteriaemia, 

(4) to the piesence of an endocaiditis, 
and (5) to the presence of some othei 
complication capable itself of giving rise 
to a bactericEinia 01 general blood infection 
In any given case it is always important to 
be able to pioperly classify the bacteiiKinia 
which may be demonstiable The clinical 
possibilities aie the following 

I In many of the cases a single focus 
of osteom3^ehtis only is demonstiable In 
most of the cases in this gioup the com- 
paiatively small number of bacteiia de- 
monstrable 111 the blood ciiculation (plate 
culture method) indicates that the bac- 
teiiffiinia results fiom the demonstrable 
local Ies,o„ If, (oHow.ng an adequate 
operation in which the entire bone focus 
.s leinoved, the blood becomes sterile i 
can piopeily be assumed that the bac- 

. 4 ss,bfe oTcTuf;^' Z bXim:a'’r„d'T f as to be 

doeslt. thet, gnSf to”be“'' 
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that some othei focus does exist which is causing the bacteiiremia, and whicli 
must be demonstiable Undoubtedly in some cases an obscure primaiy lesion 
exists which seives to keep up the bacteiiJemia Fortunately in most of such 
cases the natural forces of the body are ample after a sufficient lapse of time 
to render the blood sterile A bacteiial endocarditis must be excluded in all 
of such cases 

2 When seveial foci of osteomyelitis coexist in the piesencc of a bac- 
teiiasmia, the explanation of the lattei becomes a mattei of exclusion Similar 
rules to those outlined in the last paragraph apply 

3 In a few of the cases, comparatively speaking, the primar) lesion is 
demonstiable as well as one oi more subsidiar}^ bone lesions In the majority 
of the cases primary or other, the primary bacteiiEcmia disappears after effi- 
cient surgical treatment directed towards all of the demonstrable lesions In 
a few cases, howevei, the hacteiidcmia persists Although in some of the latter 
cases, because of the charactei of the infecting organism, or because of other 
reasons, it is possible to say with a fair degree of certainty that the primary 
lesion IS keeping up the bactensemia, in all of the othei s the proper explanation 
becomes a matter of exclusion also m accordance with the rules laid down 

4 In some of the cases of bactensemia a subsidiary focus has developed m 
a tissue or oigan othei than bone, or a complication develops which is unre- 
lated to the osteomyelitis Except m those cases of complication m wdiich the 
latter is known fiom pievious experience to cause a bactensemia or general 
blood infection, the pioper explanation again becomes a matter of exclusion 
as previously indicated 

In any of these groups it is important to know the relative quantitative 
degree of the blood infection by an estimation of the number of organisms 
pel cubic centimetie of blood (jilate culture method) Then a comparison 
of any one blood examination, eithei wuth preceding blood cultures or with 
subsequent ones, leadil}'^ gives a method of distinguishing wdiether improve- 
ment IS, or IS not, occuning 

5 Any of the local conditions indicated in the preceding four groups 
may be associated with a general blood infection in wdnch the blood cultiva- 
tions show that large numbers of viable organisms aie circulating m the blood 
It IS to be assumed under such conditions that the bacteiia are multiplying 
in the blood in addition to whatever else they are doing , the prognosis must 
therefore be a very seiious one The usual couise of affairs includes a steady 
progression of the general blood infection until a fatality occuis Veiy excep- 
tionally impiovement occurs and the patients recover Some patients are 
admitted to the hospital when the geneial blood infection has already reached 
an extieme degiee — that is, m a very high giade of infection, such patients 
should not be opeiated upon for any of then local lesions as they invariably 
die within a veiy short time 

Patients in the first four groups of this classification may, at any time, as 
has been indicated previously, pass into Group V The}^ then assume charac- 
teristics of this group and the clinical manifestations increase m gravity pro- 
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portionately and absolutely It is very rare for the opposite course to 

Aetroup of osteomyelitis with bacteiuemia, the disappeaiaiice of viable 
bacteria from the blood stieam, as demonstrated by the blood cultivations, is 
many times due to the mechanical operative lemoval of the part of tissue 
carrying the infected embolus-thrombus formation In others, the disappear- 
ance of the bactensmia is a sudden thing due to the extrusion of the infectec 
clot into the wound surface, oi to other non-demonstrable cause of genera y 
similar nature, or to the control of the infection by the relatively strong 
natural resisting powers of the individual In still other cases, the bacter- 
iffiinia becomes a more chronic affair and persists for some time before finally 
disappearing , anatomically this must be due to a slow healing of the lesion and 
the isolation of the infected clot by dense scar tissue oi , functionally, by the 
slow sterilization of the infected environment by the natural forces of 
the body 

In actual disease fixation points in any bone must be determined by some 
kind of local trauma at the given point I include under the general term of 
trauma all varieties — mechanical and physical trauma, chemical trauma, etc 
In clinical experience the cases group themselves into (a) those in which there 
IS a distinct history of a definite physical tiauina and (b) those m which no 
such history is elicitable 

a Cases in which the trauma is a distinct physical entity are, of course, 
very common I give the notes of one case m which the sequence of events 
IS very suggestive 


Case V — A young boy sustained a fracture of the radius There was absolutely 
no wound of the skin When the cast was removed at the end of about ten days a 
sinus was disclosed which led to carious bone Apparently the boy had been well up 
to the time he sustamed the fracture and there was no indication of any general blood 
infection However, a temporary bacterisemia must have been present probably of the 
kind pre\iousl\ referred to as the infection must be a Ixematogenous one 


This IS an extreme case of trauma There are many, manv other cases 
m which the degree of the trauma and its extent varies all the way down to 
minor giades and until it is so slight as to be baiely, or not recognizable I 
know of one case in which trauma preceding the osteomyelitis was a sprain 
during a football match 

The pli5^sical basis for this consists of a hematogenous infection in a gross 
m micioscopic tematoma associated with Mocking of the circulation at one 
OI nioie points because of the teaiing of the vessels , this is a fixation point for 
any bactena earned in the blood stream 


There are other cases in which trauma occurs accidentallv during the 
comse of a well-established bacteriamua In cases of general 'infection the 
mildest trauma ,s almost certain to be followed by local infection The com 

Se fecogniard - "ot to 
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b This group includes all the cases in which there is no history of trauma 
Undoubtedly in some, at least, of the cases m this group, trauma was present 
but passed unnoticed, most probably, because of its slight degree, or because 
of some other undiscoverable cause 

It IS possible that in some of these cases, a certain form of negative or 
passive trauma is produced by a tempoiary distuibance of the capillary cir- 
culation m a ciicumsciibed area of a bone leading to a temporary localized 
amemia This might concenably be pioduced by a fragment of blood clot, 

which, having become dislodged at some other 
distant point, becomes caught in the capillary 
network of some bone Necessarily the 
embolus need not cain bacteiia, but, once 
haling been arrested in its circulation, it fur- 
nishes an ideal enviioninent for the attraction 
of A'lable organisms circulating in the blood 
Circulator\ changes which cause changes 
in nutrition aie the physical basis for the 
“ chemical tiauinata ” which I mentioned pre- 
Mousl) Mam cases with no definite etio- 
logical historv of trauma undoubted!}, have 
this form of trauma as a contiibuting cause 
In actual disease, fixation points in any 
bone de}>end a gieat deal upon the physical 
characteristics of the blood-vessel structure 
in the interioi of the bone A typical speci- 
men of the cii dilation in a long bone is shown 
in Fig 2 There is a separate circulation for 
the diaphvsis and for the epiph}sis The 
cii dilation of the epiplnsis enters most often 
at iiioie than one point, though ^ery often a 
main channel can be distinguished The cir- 
culation of the diaphvsis is denied from a 
large I'essel, the nutrient aitei} of the bone 

Fig 2— Injection specn^^tT^a long wliicli enters a little to 0116 Side of the centre 
Untersuchungenuber Immediately, the mam vessel divides 

into a numbei of laige branches which pass, 
some of them upwards and some of them downwards towards either end of the 
shaft A diffuse netwoik is foimed -which supplies the entire interior of the 
bone and its medullary cavity Towaids the end some of the mam branches 
become end vessels There is a free anastomosis between the plexus of vessels 
thus established and the vessels deiived from the periosteum through 
Sharpey’s fibres In a growing bone, with the epiphyseal cartilage still 
present, there is little direct anastomosis between epiphysis and diaphysis and 
a relative avascular ai ea results , m a full} grown bone there is an extensive 
anastomosis between the two 
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A fixation point is formed by the attesting of an embolus (oi by a 
thrombus foimation) at some point of this vasculai netwoik The actual 
point depends more on chance than on anything else, and is decided by the 
physics of the local bone ciiculation at the given moment Vaiious pathologi- 
cal pictures result, depending on the size of the plugged vessel, relative position 
of the plug, the powers of vasculai anastomosis, etc , m conjunction with the 

chaiacter, vnulence, etc, of the bacteria 

giving use to the infection The dominant 
charactei istics of the pathological pictuie 
are (i) a thromboarteiitis oi thiombophle- 
bitis, and (2) a necrosis of the bone cells 
consequent to the distuibance of circulation 
The physical characteristics of the patho- 
logical pictuie depend to the laigest extent 
upon the second factoi The following gen- 
eial pathological pictuies foim the mam 
varieties 

I lefer again to Fig i In addition to the 
rupture of Sharpey’s fibres, and the subperiosteal 
hsematoiua infection enters and centres in one or 
more of the thrombosed vessels In many cases 
infection is brought from the bone side of the 
circulation Depending on the amount of disturb- 
ance of capillary circulation, disturbance of nutri- 
tion occurs in the cortex of the bone and usually 
t IS a 1 datively larger segment of cortex, the 
resu ting sequestration is correspondingly larger 
than would happen m an otheiwise sterile trauma 
of the kind indicated On the other hand if the 

abscess forms ,l„s is tl.e var.ofy" TwhS' 

abscess V ^ 

Igure 3 represents conditions i\-he of bone invofved^'^'^'o^ opprovimate 

’attei IS further fort,fi deathless condition of the ®“^sequent protective 

marked increase m the ^ P^^ysiological dilatation of the <^'foulation , the 

the influence of a very ^Jrought to the affected ^ ^ consequent 
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Figure 4 represents conditions when an embolus-tlirombus formation occurs in the 
course of one ot the mam branches of the nutrient arterj', close to the point of division 
The disturbance of nutrition depends upon the degree of intraosseous clotting and upon 
the capabilities of the collateral circulation The segment of bone tissue destroyed 
corresponds closely ^\Ith these conditions Involucrum formations follow also along 
similar lines and depend upon factors and processes outlined in the previous paragraph 
In clinical surgerv specimens are quite common in which a sequestrum removed at a 

subsequent operation represents a portion of the 
nrcumference of the bone 

Figure 5 represents conditions when an em- 
bolus IS arrested in a terminal branch of the 
intraosseous network This variety represents the 
mechanism of formation of a chronic bone abscess 
The arrested embolus is infected and an abscess 
forms around it There can be no further spread 
of the process through the vascular channels of 
the bone because the plugged vessel is a terminal 
one The spread of the abscess locally is com- 
paratively small and is quickly limited as soon as 
hard bone is reached Progress through the hard 
bone is verj difficult and in a certain proportion 
only IS the eroding process sufficient to open an 
avenue into the soft parts In clinical surgery the 
evidences of this arc found in an acute or chronic 
osteomjelitis with or without one or more skin 
sinuses in which the complicated sinus tract leads 
at one point into the interior of the bone into a 
cavity containing pus or granulation tissue or both 
In the rest of the cases the abscess formed origi- 
nally becomes localized and is bounded by a firm 
granulation membrane and the hard cortex of the 
bone After a -while the organisms in the interior 
of the abscess die and a sterile collection of pus 
results In clinical surgery these form the chronic 
bone abscesses and depending on the relative time 
at which the abscess is opened, one may find a 
chronic bone abscess containing Mable organisms 
or one which is bactcriologicalh sterile These 
latter are the kind tint ha\e recently been studied 
from the therapeutic point of -new b\ Brickner 
Figure 6 represents conditions when the 



Tig 4 —Similar to Tig 3 The shaded 
area represents the approximate area of 
bone involved when the thrombus embolus 
formation (fixation point) is situated in one 
of the branches of the nutrient arterj 


embolus-thrombus formation occurs in one of the small vessels in the cortical portion 
of a part of the bone An abundant collateral circulation both from the periosteal and 
nutrient artery systems limits the disturbance of nutrition to a minimum The resulting 
sequestration is, therefore, comparatnelj' small Involucrum formation from the perios- 
teum IS not as abundant as with the other tj'pcs owing to the lesser intensity and smaller 
spread of the process and depends for its existence upon causes simi'ar to those previously 
described Various grades of this variety exist depending upon the number of small 
vessels involved primarily and upon the possible spread of thrombosis in the neighboring 
vascular network 


The conditions just described are the typical varieties that one encounters 
in clinical practice It must be remembered that many times the differentia- 
tions are not sharply demarcated, so that it is difficult to make the proper 
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dass. 6 cat.on The difficulty results f.om the fact that 
frequently have charactenst.cs of cases m the other group o S 
atypical manifestations and pathology results lom le usioi ^ 

anatonucai and histological characteristics of more than one typical „roup 
In expeiimental work it has been recognised that the oidinaiy font of 
osteomyelitis is a blood-borne infection and the many attempts to rep.oduce 
osteomyelitis artificially have made use of - 

some of the essentially known facts of gen- 
eial infection and of local fixation points 
The usual method has consisted in intioduc- 
mg bacteiia into the bone diiectly thiougli an 
opeiative wound, oi in introducing them 
thiough the blood stream by injecting a viable 
cultuie into a blood-vessel feeding a given 
bone Up to the piesent time it has not been 
possible to reproduce a true osteomyelitis m 
this way One of two things usually hap- 
pens (a) eithei a severe general infection is 
produced and the animal promptly dies, or 
(b) the inoculations aie followed by no 
demonstiable effect whatsoever It has been 
lecognized that success depends (a) upon 
employing an organism of the proper low 
virulence, and (b) upon pieparing the local 
conditions properly The essential difficulty 
has existed in the pioper preparation of the 
local aiea in the bone so that the organisms 
could be attracted theieto, if that could be 
secured, the question of seeming an organism 
of properly low virulence could, perhaps, 
moie easily be accomplished It seems to 
be correct to assume that this difficulty is 

, J aiKo. represents me tnromDus-emuolus 

an inlierent one and exists because of the formation (fixation pomt) m a terminal 
, . , v-v-atme Iiic vessel near the avascular area The result 

impossibility of reproducing artificially a ^ circumscribed extent 

fixation point by a thrombus-embolus formation as described m the pieceding 
pai a^aphs The ai tificial attempts always fail because of the following facts 
(i) le impossibility of producing successfully the pioper grade of hacteri- 
£emia (2) le impossibility of properly pieparing the local field for the 
em 0 us-thiombus formation , this depends upon the physics of the local ciicu- 
lation at any given moment, upon the presence of' any local tiauma is 
picviously desciibed, and upon the fact thaf PvPn . 11 

be m exact relaf on w.th one another for the expernnenrto sutlT The 



Pigs — S imilar to Fig 3 The shaded 
area represents the thrombus-embolus 
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attempts to reproduce osteomyelitis artificially by boring vaiioiis kinds of 
holes m a bone and thereafter introducing bacteiia of an artificially made low 

viiulence can only produce a foim of osteo- 
myelitis with which one meets natui ally when 
a bone is infected fiom an exogenous source 
duiing a trauma, the peicentage of “takes” 
m actual practice aie veiy small and the 
“ takes ” in expei imental investigations are 
even smaller because of those factors detailed 
above 

The spread of vasculai clotting undei the 
influence of (i) the oiiginal embolus- 
thrombus foimation or (2) of persisting 
infection in the clotted aiea is an important 
factor (i) in explaining certain primary 
chaiacteiistics of acute osteom3elitis, (2) in 
enabling a pioper classification of the indi- 
vidual case, (3) m explaining ceitain obscure 
manifestations of this disease and (4) in 
properly piesenting a suffi''ient mechanism 
for the appaient 01 actiid spiead of the 
piimaiy lesion 

The possibility of a spieadmg thiombus 
formation is coiioboiated by similar phe- 
nomena in the thiombosis of othei \essels, 

. notabl)' in the vessels suppl3’mg the intestinal 
tiact (superior or infeiior mesenteiic) , one 
of the factois in the latter disease Avhich 
makes thrombosis of eithei of these two ves- 
sels so fatal, IS the piohxity of the process 
to spread and involve othei loops of intestine 
An impoitant characteristic of an acute 
osteomyelitis is the impossibilit3’^ of determin- 
ing clinicall3'^ or even upon opeiative exposure 
the exact extent of the disease The pltysical 
basis for this exists in the manner and extent 
Fig 6— Diagrammatic representation of the intraOSSeOUS vaSCUlar clottlUg, and of 

the disturbance of ciiculation and to the fact 
oste^om>d.t.^^Aimoiucrum^iB ^ that, owwg to the physical structure of the 

d^rTcTioroAt wock.ngand%r^^^^^^^ boiie these changes aie not visible at an early 

tcuia'tToranl';°oTf?o^^ Stage of the disease -1 c , at the time these 

circulation cascs are usually opeiated upon Fuither- 

more, a certain amount of collateral circulation becomes established subse- 
quently to the primary embolus-thrombus formation and its immediate 
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accompanying disturbance m the bone circulation so 100*0*1 this 

first be compromised can lalei be returned to a normal status, none ot t 

: mi ry 0. Londary change can be seen by the naked eye oi d— ^ 
i V the aid of some physical agent Attempts have been made to mak us 
of ceitaiii dyes by the int.avenous use of which it was hoped . wo , d te 
possible to delimit the involved area , none of these, however proved successful 
or piactical foi leasons which aie self-apparent This disability has been 
most powerful agent (i) m preventing a proper 
classification of the individual case upon anatomic 
grounds, and (2) in pi eventing a proper foim of 
opeiation for acute osteomyelitis 

From clinical eiidence it usually seems to appeal 
that the amount of bone involved m any focus of 
osteomyelitis is many times much larger at the very 
beginning of the process than sometime latei The 
phisical basis foi this phenomenon lies m the rela- 
tively large piimaiy involvement of the bone by the 
embolus-thrombus foimation and especially by its 
accompanying disturbance of blood supply of the 
interior of the bone and in the secondary contraction 
of the area of bone tissue thus involved because of 
the development of collateral circulation In many 
of the cases of acute osteom3'elitis which one sees, the 
lesultant residue of involvement becomes permanent 
and remains unchanged during the further course of 
events of that particular focus of osteomyelitis The 
physical basis for this lies in the limitation of the 
infectious piocess to the intraosseous vascular area as 
just determined In the large number of cases of 
acute osteomyelitis in which the process enlarges or 
involves other paits of the same bone, the spread of 
the piocess depends piimarily upon physical changes 
m the inliaosseous vascular clotting, and in the poten- 
tialities for disturbances of the circulation of the bone 

If the infection persist in a vascular clotted area, spieading of the clot 
occurs. I gne the notes of a case of acute osteomyelitis m which this 
vei} well illustrated 

Case VI -In a young g.rl an acute osteomyelitis developed in one ulna Tl 
process seemed limited and a ladical osteotomy was immediately done, the wound w. 
then packed wide open On the tenth day the packing was removed and the lips of I 
womid s rapped together Agglutination of the wound surfaces rapidly took riace a 
during the succeeding fortnight the wound apparently healed with the excepLn of 
small superficial sinus Within a number of davs of 

became reddened and inflamed and an X-ray picture ’fFm 

had apparently spread ^ that the proce 


Fig 7 — Tracing of X-ray 
photograph of Case VI A, 
Old osteotomy B, New focus 
and sequestrum C InTolu- 
crum around new sequestrum 


was 


m 
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On first sight it might appear from the rontgenographic evidence as if an 
entirel}' new focus had foimed But it seems that the proper explanation 
of this case lies m the spread of the original embolus-thrombus formation 
The latter had probably spread in a letrograde fashion until a fairly large 
trunk of the nutrient artery had become involved m the thrombosis with the 
physical end result shown in the accompanying tracing (Fig 7) taken from 
the X-ray pictures The compensatoiy ]n\olucrum formation is typical and 
IS well shown It is quite possible that much of the so-called traumatic- 
opeiative destruction of bony wound maigins after osteotomy depends upon 
a similar mechanism 

Any increase m the extent of the intraosseous vasculai clotting can occur 
in one of two ways In the first of these, the clotting spreads along the 
vascular channels in the direction in which the blood cuirent flows Several 
possibilities follow (i) A piece of the thiombus bieaks( oft and lodges in a 
smaller vessel further along, the accompanying clinical manifestation is that 
of an acute exacerbation of the process which need not necessarily create 
alaim, 01 (2) a progiessive thiombosis occurs along and in the direction of 
the vasculai path , this pi acticall) always indicates a steadv, slow progression 
of the infection along the thiombus A peculiar foim of osteomyelitis 
results which is characteii/ed by a slow piogiessivc iinolvement of the 
osseous tissue, clinically this is seen as a molecular necrosis of the bone 
tissue in the wound surfaces Ojjeration — the usual form piacticed is a curet- 
tage of the bone — is followed by no checking of the process In this form of 
osteomyelitis it is found, clinically, that Dakin’s solution has no sterilizing 
effect and the reason for this is obvious The only efficacious method for con- 
trolling this form of osteomyelitis is by a wide excision into healthy tissue 

In the second place clotting may extend along the vasculai channels in the 
dnection the reverse to that in which the blood flows, that is, in a retrograde 
fashion (This seems to be a common occurrence in case of thrombo- 
phlebitis ) As soon as a branching of the blood-'vessels is encounteied the 
thrombotic process spreads along the branches either in the dnection in which 
the blood current flows, in which event the course of e\ents lepeats those 
outlined in the previous paragiaph, 01 the extension continues 111 a letro- 
grade fashion A number of possibilities follow (i) If the sizes of the 
branching blood-vessels aie veiy small, the character of the pathological 
process and of the corresponding clinical manifestations does not differ from 
that produced when the clotting spieads along the vessels peiipherally as 
previously described (2) If a large vessel or a main branch of the nutrient 
artery is encounteied and the latter becomes involved in the clotted area, the 
manifestations may resemble (a) an acute exacerbation of the process, or (b) 
those accompanying the development of a new focus A bactenannia or 
general blood infection may mark the development of either of these two 
clinical pictures and may or may not be an entirely new phenomenon A 
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small focus may m tlus way be transformed into a large one occupynig a con- 
rd:'able, .£ not the nrapr part of the bone (3) It rs poss.ble or the clottag 
to extend backward and involve the mam nutrient vessel of the bone 
clinical picture becomes very alaimmg indeed undei such circumstances 


give the notes of such a case 

Casf VII— a young girl was admitted with an acute osteomjehtis m one tibia of 
very circumscribed extent and with moderate clinical manifestations A subpenostea 
abscess was demonstrated Sometime later there was an alarming increase m the clinical 
symptoms both general and in those referred to the local area It was shown tiat tie 
whole bone had become involved Undoubtedly in this case the nutrient artery had 
become involved secondarily A bacterisemia was not present in this case 


More commonly, howevei , a general blood infection does develop with this 
extreme spread of the process and it is apt to be of a highly despeiate charac- 
ter This explains the opinion sometimes heard that osteomyelitis should be 
regaided as something \eiy uigently in need of surgical care in order to 
prevent any such dangeious development The opinion is undoubtedly funda- 
mentally correct and while under oidmary circumstances this possibility is 
an uncommon one, the thought of it should, nevertheless, be constantly borne 
in mind and should influence our course of treatment in every case of 


acute osteomyelitis 

The likelihood of any of these various foims of spiead of the osteomyelitic 
process is not limited to the times before operation is done, nor to the early 
stages of the pathological process The spiead of the thrombosis may occur 
at any time either before or after operation or between successive opeiations, 
however far they may be removed from one another in point of time Prob- 
ably this characteiistic of osteomyelitis explains the greater number of 
so-called recurrences, if not all of them The widely held belief that opeiative 
manipulation m bone tissue is likely to spread the osteomyelitis focus is 
explainable also on the basis of a spreading thrombosis in the bone 
tissue capillaries 

The likelihood of secondary emboli forming under such conditions of 
vascular thiombosis m acute osteomyelitis is, of couise, very strong It 
explains (i) the formation of multiple foci in the same bone or in diffeient 
bones, and (2) the exacerbations or reel udescences that one encounters 
during the course of an acute osteomyelitis The number of possible ways in 
which the primary focus could spread whether by progiessive thrombosis 
01 by embolus, is, theoretically, of an infinite number and m actur„ 

any f 01m of spread of the pathological process 111 acute osteomyelitis is fullv 
explainable on this basis ^ 


Acte Ostcomyehus m Ir,egula, and Flat Boncs-Tht biological ohe 
nomena of osteomyelitis bones of a different shape and mterion strucCe 
than a long bone are essentially the same as those m a typical long bone 
Certain differences which are discernible and are common Vnn if 
diiectly attributable to the differences of structure in the vascuIaT nSvork 
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and, to a minor degree, to the differences m the architecture of the individual 
bone, especiall)' the absence of a medullary cavity There are two broad groups 
of this anatomical variety of osteomyelitis that of the irregularly shaped bone 

the vertebia, or the maxillse, for instance — and that of the flat bones — the 

bones of the skull Both of these \aiieties of bone are devoid of any 
medullary cavit} 

In an irregulaily shaped bone the jirocess is exactly similar to that of a 
long bone, if one lea^e out of consideration any medullary cavity It is 
practically the same as if the process were limited to the cortical and cancel- 
lous stiucture of a long bone When the nutiient artery is involved practi- 
cally the whole bone necioses It is ver}-^ rare to find an abscess, resembling 
the acute oi chronic abscesses of long bones, m an irregularly shaped bone, 
the subperiosteal abscess type of osteoni) elitis is much moie common Osteo- 
myelitis of iriegular bones, especiall}’^ the paits of the spinal column, are par- 
ticularly prone to be associated with a high grade ot infection Frequently 
the source of the geneial infection is obscure 

An mstructue case, taken fiom the literature (Raimann Med Klinik, 
1924, vol XX, p 670), IS the following 

Cask VIII — ele\cn jear-old patient developed a severe acute illness the domi- 
nant svmptom 01 vhich vas pain in the spine The patient died of “pjcmia” The 
post-mortem examination showed an osteom\clitis of the tenth dorsal vertebra with a 
large pre\ertebral abscess This w'as apparentlj a subperiosteal abscess 

The flat bones are structures deiived exclusively from periosteal formation 
and from two opposing periosteal sui faces Piactically speaking, the blood 
supply of the bone is a double peiiosteal vascular network The nutrient 
artery circulation is negligible The foim of osteomyelitis which develops 
is determined by the physical characteristics of the vascular network , perios- 
teal and subperiosteal forms of inflammation aie the rule A dominant 
characteristic of osteomyelitis of a flat bone is that its development imme- 
diately destroys the osteoblasts that are present This explains the absence of 
any new bone formation, the extreme of this occurs when a defect occurs 
m the entire thickness of the skull bone, the defect remains permanently 
Under ordinary circumstances the mtegiit}’^ of the bone is preserved by the 
physical fact of the double periosteal origin of the bone , circulation and repair 
IS maintained from the opposing surface to that m which the inflammation 
is seated , and, as in other bones, the amount ot destruction is limited to a 
superficial sequestration 

in — A very important group of cases of osteomyelitis is made 
up of cases m which infection is first introduced from without by contiguity 
of structure or during a trauma, and is later associated with a general 
blood infection 

The best example of the former is the form of osteomyelitis of the mastoid 
process which follows infection of the middle ear The process includes an 
infection of the middle ear which spreads to the lining mucous membrane of 
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the cells of the mastoid m all of then ramifications, with a secondary involve- 
ment of the bone itself Changes m the small blood-vessels of the bone 
collectively, the so-called osteo-phlebitis of ICoernei— must be assumed in 
rate cases to explain the occurrence of a metastatic focus, when the laige 
lateial sinuses are normal As the process develops the wall of the lateial 
sinus becomes involved m turn, either by direct contiguity or by way of 
communicating blood channels (extension of Koerner type) and thrombosis 
occurs, the thrombus being eithei parietal oi occluding The studies of 
Libman and his co-woikeis have shown that under such conditions bacteria 
may be cultivated from the blood stieam The chai acteristics of such a 
blood infection include (i) an infected blood clot, which feeds into the 
circulating blood a comparatively small number of organisms, as demonstiated 
by the number of colonies which can be cultivated by the plate method, (2) 
the development of secondary metastatic deposits in various parts of the 
body, notably in the bones and 111 the joints, (3) the possibility of completely 
cm mg the condition by eiadication of the disease in the mastoid piocess and 
by prevention of the infected blood clot from feeding oigamsms into the 
general blood ciiculation by ligature of the jugular vein on the caidiac side 
of the clot and complete drainage of the lateial sinus with excochleation of 
the infected clot The last factor depends foi its efficiency, and is based 
upon an early recognition of the basic condition and upon prompt surgical 
intervention There are many instances in which after operation a disap- 
pearance of the blood infection does not take place, 01 reappears after it had 
once disappeared, these exceptions are due to piimary or secondary involve- 
ment of the petrosal sinuses 111 the thrombotic process, 01 , possibly to associa- 
tion with the Koeinei type of osteophlebitis 

The usual bacteriological findings include staphylococci, streptococci, 
pneumococci and atypical forms 1 elated to them 

Gunshot and military wounds of bones foim a laige group m which 
general blood infection may appear subsequently as pait of the clinical 


pictuie The process m the bone is that typical of the ordinal y foims of 
osteomyelitis, especially that complicating fiacture and the chai acteristics of 
the pathological pictuie depend on the kind of infecting organism, its viru- 
lence and the dose of organisms delivered with the trauma The organisms 
found belong to the broad group customarily found m the intestinal canal 
the colon group and gas-producing organisms predominate This is due 
to the filthy conditions of military life and the fact that so frequently pieces 
of clothing aie earned into the wound m front of the projectile 

Thiombosis of the bone vessels foim a prominent part of the patholomral 
picture and fiom these blood infections appear In military wouLs tneral 
Mood infect, on is frequent The important point to remembei ,s that when 
they occur they a.e consequences and not piimaiy factors in the bone disease 
even though the shortness of the time inteival might mislead one 
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Gunshot and military wounds of bones in which osteomyelitis subsequently 
appears form a subgroup of the large group of infected compound fractures 
occurring undei any and all conditions m which contamination from the 
outside becomes rooted as an infection of bone tissue (osteomyelitis) In 
civil life, too, it occasionally happens that an ordinary infected fracture subse- 
quently becomes complicated by the piesence of a bacteiuemia or general 
blood infection In civil life such complicating blood infection of compound 
infected fractuies are usualh of the most severe kind and fatalities are the 
rule and not the exception Under mihtar}^ conditions such complicating 
general blood infections aie also of the most severe kind and with fevv 
exceptions they are fatal 
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PARTIAL GASTRECTOMY FOR CARCINOMA OF THE STOMACH 

Dr Charles H Peck piesenlecl a man, sixty-two years of age, who was 

admitted to Roosevelt Hospital, Decembei ii, 1924 Foi 
before admission he had suffeied fiom belching of gas, sonr stomach, eiu 
tations, loss of appetite, loss of weight Theie was no actual pain Debi y 
and loss of stiength maiked Had vomited only twice pi 101 to admission 

Bowels constipated Complains of hemoirhoids ,11 

His pievioLis histoiy was unimpoitant, except that five yeais ago he nau 
a c}st of the thyioid lemoved by Di C N Dowd 

On admission his X-iay plates showed a gioss filling defect in the antrum 
of the stomach with a 50 pei cent gastiic lesidue at six hours 

At opeiation peifoimed Decembei 18, 1924, the stomach was found to 
contain a veiy laige mass occupying the lesser cuivatuie fiom the pyloius to 
within an inch of the caidia Theie was a very laige gland at the uppei end 
of the lessei cuivatuie Theie weie no nodules in the hvei , no definite 
adhesions to the panel eas, no secondaiy giowth found anywheie Fully 
three-fouiths of the entiie stomach was lemoved, and an anteiioi gastio- 
jejunal anastomosis made, with the jejunum about twelve inches from its 
oiigin The reaction was veiy moderate, and he made an uninteri upted 
lecoveiy, aftei a transfusion done on the second day He w^as dischaiged 
Maich 21, when he had gained seven pounds in weight He was eating 
light diet without distiess, gaining stiength steadily General condition 
excellent He is feeling peifectly well at the piesent lime Sections of the 
tumoi showed colloid carcinoma of the stomach with metastasis to the glands 
of the gieatei and lessei cuivatures 


Dk Charles Gordon ITeyd lemaiked upon the choice of the anterioi 
Polya m pi efeience to the postei lor In his expei lence the 1 eti ocolic operation 
had been associated in one case with acute intestinal obstiuction fiom letrac- 
tion of the stomach and jejunum upwaid and he thought this complication was 
obviated by the anteiioi method 


Dr Henry H M Lyle said that a numbei of yeais ago he did a postei 101 
Polya and the patient died At autopsy it was found that the sutuie line had 
held peifectly but that the patient had died fiom a high ileus with enormous 
dilatation of the lemaining poition of the stomach Since this happening 
when he does a Polya he emplo} s the anterior with an entero-enterostomy 
Dr Nathyn W Grpen considered that the post-opei ative impiove- 
ment m this case only foin months since the operation, showed that the 
condition one had to deal with in cancer of the stomach was fiequentlv 
divided into two paits one due to mechanical obstiuction, and the other due 
to toxiemia On lemoval of the growth the toxiemia appeared to have been 
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removed also That might be the chief reason why the patient seemed to 
have been benefited so much moie than by the simple correction of the 
mechanical obstiuction by a gastro-enterostomy 

It would seem justifiable therefoie to make more frequent attempts to 
remove these growths on the bordei line of opei ability, because of the 
improvement after the removal of the toxic absorption, even if one could 
not in many cases hope for more than a few months’ remission 

Dr Edwin Bccr said that it A\as astonishing how large a number of 
caicinomatas of the stomach in this community reach the operating table 
in an inoperable condition It was difficult to say where the fault lav 
Apparently, howe\er, the condition is recognized too late in the great 
majoiit} of cases In this patient presented b\ Doctor Peck, m which he had 
obtained a brilliant post-operative result, the disease was most extensive so 
that the opeiator had hesitated before making the veij wnde resection It 
wmuld be of inteiest to know' how often operable cases of carcinoma of the 
stomach are seen by membeis of this Societj In his own service at Bellevue 
Hospital less than ten pei cent of the cases leach the operating room in a 
condition wdiere resection might be justified This is a rather serious situa- 
tion w'hen one considers the lesults that have been reported in this disease 
fiom some of the clinics of the IMiddle West 

Dr George Woolsev said that in one case wdiere he did an anterior opera- 
tion he was obliged latei to make an entero-anastomosis He saw' a patient 
recently in w'hich the grow'th had not been so extensive as in Doctor Peck’s 
case, but w'hich had requiied an extensne operation He did not believe w'hen 
he operated in 1913 (eleven and one-quartei }ears ago) that the outcome 
w'ould be favorable, but w'hen seen a few' w'eeks ago the man had been w'ell 
up to last November, but he now' has gall-bladdei trouble The X-ray show's 
the stomach has been removed to the line of the Aertical portion of the lesser 
curvature and still further on the greatei curiature The operation w'as a 
Billroth H and the remains of the stomach appear normal m the X-iay 
Dr Hermann Fischer said that duiing the last five or six years the 
anteio-cohc Polya-Balfour modification of the Billroth H had been his opera- 
tion of choice in resections of the stomach for ulcer or carcinoma His 
experience has been uniformly satisfacton Pie prefers the Polya to any 
other method w'here he cannot do the Billroth I 

Dr Allen O Whipple mentioned the case of a patient w'ho four years 
ago had a large grow'th involving the lessei curAature The lymph-nodes 
extended so near the cardia that it did not seem as if there w'ould be loom 
to apply clamps An anterior Polya w'as done and the man continued w'ell 
for forty-seven months Suddenh six weeks after a follow-up visit, he 
developed symptoms of epigastric distress and had a definite recurrence in a 
palpable mass During the four years he had remained w'ell and had 
returned to work 

Doctor Peck, in closing the discussion, said that he did an anterior 
Polya instead of a posterior because it w'as the only operation suitable as the 
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growth was so high He has done a model ate number of posterior Polyas 
and when lesection can be done furthei down he thinks it is a suitable opeia- 
tion He had not had any post-opeiative obstiuctions in his cases He had not 
presented this case as a cure but as an extensive lesection in which he felt il 
might well have been an eiroi in judgment to attempt to resect at all The 
man has been given a little extension of life and comfoit, and even though it 
recur within a year it has been woith while In answer to Doctor Beer, 
Doctor Peck said he saw few cases suitable foi resection In one of his 
early cases of carcinoma the man lived fomteen yeais after lesection and 
died at the age of eighty of piostatic disease Theie aie not many such cases 
Shortly aftei this operation was done, anothei man, seventy-four yeai s of age, 
was operated on foi a growth as extensive as this, reluctantly and only when 
stiongly urged by the patient and his family, and, except for an opeiative 
accident, he might have lecovered The lesection was fully as extensive as 
in the case shown this evening But there was one diffeience, the carcinoma 
had perfoiated against the body of the pancreas and there was quite a wound 
in the body of the pancreas on lemoval of the growth This constituted a 
serious accident and, although the man went for nine days and had advanced 
to articles of soft diet, he suddenly developed a secondary hemoirhage from 
the panel eatic vessels and died The actual resection can be done safely in 
some of these extensive cases, and one can occasionally get sufficient benefit 
to make such an opeiation worth while 


INTESTINAL OBSTRUCTION AFTER APPENDECTOMY 

Dr John Gerster presented four cases of intestinal obstruction follow- 
ing appendectomy from a few weeks’ standing to seveial yeais after operation 
S W , a boy of thirteen years, had appendectomy for acute gangienous 
appendicitis, March 9, 1923 No drainage Uneventful convalescence Dis- 
charged Maich 20, 1923 On April 25, 1923, seven weeks later, was admitted 
to Mt Smai Hospital foi acute intestinal obstruction of 24 hours’ duration 
Thiough a right paiamedian incision several bands of adhesions binding 
together the lower portions of the ilium weie divided The obstruction was 
lelieved The contracted intestine below the point of obstiuction lemained 
contracted foi some time after separation of the adhesions The boy made 
an uneventful recovery, being discharged May 8, 1923 

H C, a boy of fifteen, had appendectomy with diamage for acute 
gangrenous appendicitis and peiitomtis, March 7, 1917 Was dischaicred 
Maich 24 and admitted a few days latei with a volvulus of the terminal pait 
of the ilium due to post-opei ative adhesions The volvulus was 1 educed and 
adhesions divided All mesenteiic glands were enlarged and theie was much 
flee fluid m the peiitoneal cavity Six yeais later, August ii, 1023, he was 
admitted to Mount Sinai Hospital with intestinal obstruction of four da^s’ 
standing Upon opening the abdomen through the original scar, a dilated 
loop of gut dense y adheient to the scar was nicked This wound was 
repaiied Seveial loops of small intestine entangled m adhesions were freed 
he obstruction was relieved and the patient made an uneventful recoven/ 
being dischaiged August 26, fifteen days later recovery, 

nr, fn""'' ^ ^''^'^'^y-eight ycars In October, 1921, he was operated 

on for perforated gangienous appendicitis with abscess A fSal Sa 
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arm She lepoited thereafter at regular intervals, remaining well In 1920 
she omitted to piesent herself When she called in the spiing of 1921 she 
had a swelling over the left fiist 11b involving the clavicle It was a regional, 
inopeiable lecunence The patient -was lefened to the Radiologic Depart- 
ment of St Luke’s Hospital, wheie Di Fiancis Carter Wood took care 
of her She made her visits regularly, and carefully carrred out every order 
given to her In the summei of 1923 she suddenly developed an acute erysipe- 
loid with an eczema-hke eruption of the skin The skin of the entire region 
gradually became firmly infiltrated and has remained in this condition eve’ 
since Giadually, during one and one-half years, the ulceration o\er the 
first rib closed , she never developed supraclavicular gland involvement At 
present there is no intra-abdommal noi intrathoracic metastasis For the 
present the patient is apparently again cuied This is a rather unique case, 
inasmuch as the bone, having been fully involved, with a malignant ulceration 
present, has healed under X-ray treatment 

How can one explain such an occurrence^ Cancer cells must evidently be 
dormant m the tissues, peihaps fiom the time befoie the opeiation, until 
something awakens them and they then lesume their activity But what does, 
what can awaken them^ It is totally mystifying unless one agrees with the 
speaker and others that the endocrine srstem plays a great role and is 
responsible for the occuirence, at least m pait 

As to the five-year period of freedom from lecurrence accepted as denot- 
ing a “ cure,” it may be wise to change this and speak only of the nuinbei 
of years in which new manifestations of the original disease have been pre- 
vented Still, almost eveiy suigeon has seen freedom from cancer in some 
of his patients for a long time after opeiation Peisonally, Doctor Meyer 
had observed such long freedom fiom recuiience in a number of cases of 
ladical opeiation for cancel of the bieast in some instances for thirty years 
01 more, so that aftei all one had the light to specdc of a “cure” m cancer 
It would seem that tire virulence, the degiee of malignancy, is the decid- 
ing factor 

OPERATIVE TREATMENT FOR ARTHRITIS DEFORAIANS OF THE HIP 

Dr Royal WiriTMAN read a paper rvith the aliove title, for which see 
Annals or Surgery, vol Ixxxi, p 1108, June, 1925 

Doctor Whitman presented two patients to illustrate his paper The 
fiist, a woman of fort3f-eight yeais of age. had sufFeied fiom pain and inci eas- 
ing disability for twelve years and when first seen used crutches The opera- 
tion was performed November 12, 1923 She now attends to her household 
duties, has pi actically no pain, and walks with a scarcely pei ceptible limp 
The second patient, a man fifty-eight years of age, was operated on 
November 19, 1923 His disease of several years’ duration had become 
extremely painful and disabling He said it sometimes required ten minutes 
to use from a chan because of the extreme pain and stiffness in the joint 
His pain has been completely relieved There is but slight limp and he states 
that he can walk ten miles without ill effect 

In reply to questions. Doctor Whitman said that the removal of osteo- 
phj’tes about the margin of the acetabulum was a question of judgment since 
in some instances in which there was considerable destiuction of the upper 
margin they increased stability 
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There was never in these cases ankylosis as he understood the meaning 
ol the term although the motion might be very limited by destructive change 
^d by tteflation o( osteophytes The object of the ^construction oper- 
ation was to reduce the size of the bearing suiface of the ^ ^ 

abducting the limb to thrust it deeply into the acetabulum where the cartilage 

was in faiily normal condition 

The reconstruction operation was designed for the bettei class o l a 
as legards age and local condition In cases of extreme deformity witi 
upwaid displacement the pam, dependent upon mutual fnction, was much 
less and the patients having become accustomed to the disability would raiely 
consent to operative tieatment 


Stated Meeting Held Apnl 22, ig2^ 

The President, Dr Eugene H Pool, in the Chair 

PENETRATING GASTRIC ULCER PARTIAL GASTRECTOMY 

Dr Richard Lewisohn presented a man, fifty years old, who was 
admitted to Mount Smai Hospital, October 21, 1923, with the following 
history He had an attack of epigastric pam three years ago He was then 
symptom-fiee until three weeks prior to his admission, when symptoms 
lecmred He had seveie pains one hour after meals, lasting about an hour 
These pains were relieved by taking food Ewald free HCl 60, total acidity 
85 X-ray examination showed a large penetration situated on the lesser 
cuivature at the reentrant angle, with a marked delay in the motility of the 
stomach The rontgenologist stated that “ in view of the size of the defect 
and the age of the patient, a new growth must be thought of ” 

Operation revealed a laige ulcer situated at the posterior wall and densely 
adherent to the panel eas On account of the extensive adhesions which 
reached very high up, the usual procedure was modified, and the resection was 
staited by division of the duodenum The duodenal stump was closed m 
three layers It was then possible to divide the posterior adhesions under 
the guidance of the eyes, and thus avoid injuring the median colic vessels 
The base of the ulcer was left on the panel eas and about two-thirds of the 
stomach Avas resected The gastric end was closed m three layers and a 
letrocohc button gastro-entei ostomy was performed The specimen showed 
a laige ulcer, about 6 cm m diameter The patient made an uneventful 
lecoveiy, and left the hospital. November 17, 1923 

Mici oscopic examination showed a callous ulcer The button was passed 
Decembei 30 The patient has been in perfect health since the operation He 
foity pounds Ewald test meal, taken last week, shows free 
the stcmrach^^ acidity, 15 X-iay examination shows normal motility of 

Doctor Lcwirohn stated that the rational surgical treatment for gastric 
ulceis was undoubtedly partial or subtotal gastrectomy, the only method 
which assuied a peimanent cure for the patient ^ meinoa 

BLEEDING DUODENAL ULCERS PARTIAL GASTRECTOMY 

CISC I -A K, thirty-three years old, was admitted to Mount S.nai 
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Hospital, complaining of epigastric pains for seven yeais Four months 
before his admission he noticed tairy stools Three months ago he fainted 
on the street, and was taken to another hospital, where he stayed six weeks 
He vomited coffee-biown material duiing his stay at this hospital, and his 
anaemia was so severe that a blood tiansfusion was perfoimed In, the last 
few weeks piioi to his admission to Mount Sinai Hospital, he felt very weak 
and complained of epigastric distress On admission the haemoglobin was 
84 pel cent . the stool was negative for blood Ewald free FICI 60, total 
acidity 85 X-ray examination showed an annular constiiction about three 
quarters of an inch fiom the p}louis, without lesidue Diagnosis duo- 
clenal ulcei 

An exploratoiy laparotomy July 30, 192^ (Doctor I.ewnsohn), failed to 
show evidence of an ulcer either in the stomach 01 duodenum The stomach 
was incised and a fingei mtioduced into the duodenum The mucosa appeared 
peifectly noimal The gastiotomy opening was closed A small vanx 
m the livei suggested the possibility of oesophageal \arices as the souice of the 
gastric hemorihages 

The patient made an uneventful opeiatne iecover\ and left the hospital 
August 16 

He w'as readmitted to the Medical Seivice tw'O wrecks latei, on account 
of hemorrhages wduch lecuiied the da\ previous to his readmission In the 
afternoon follownng his admission the pulse WTnt up to 160 and became 
almost impel ceptible The skin w'as cold and clamni) I*Ie vomited one 
quart of old blood He got over the acute attack but continued to lose small 
amounts of blood duiing the next few' w'eeks He lequircd another blood 
transfusion, as his ha.moglobin had gone dowm to 40 Another X-ray exami- 
nation (October 17) showed the same findings as befoie He w'as transfeired 
to the Surgical Seivice and le-opeiated Novcmbei 5 His lifemoglobin at 
the time of opeiation was 50 

The operation w'as pei formed without geneial anresthesia After careful 
infiltration of the abdominal w'all wuth pei cent novocain, the peritoneal 
cavity was entered Extensive adhesions w'ere separated and the round liga- 
ment was divided A small flat induiation w'as felt on the superior wall of 
the duodenum, between the fiist and second pait of the duodenum Many 
retrogastric adhesions weie encountered A paitial gastiectomy wath 
Hofmeister anastomosis w'as peifoimed The specimen show'ed a flat duo- 
denal ulcer about the size of the fingei nail of the fifth fingei Microscopic 
examination callous ulcer 

The patient made an uneventful lecovei} and has been fiee from gastric 
symptoms since the opeiation Ew'ald test-meal shows fiee HCl, 10, total 
aciditv, 25 X-ia} examination show's a noimal stoma and no delav 
in motility 

Case H — O L. tw'enty-seven yeais old, was admitted to Mount Sinai 
Hospital, Novembei 12 1924 He had suffered from epigastric distiess and 
gaseous eructations foi foui yeais He had noticed tarry stools on seveial 
occasions An exploratory laparotomy w'as performed in anothei hospital 
three yeais before, thiough an uppei abdominal incision The appendix w'as 
removed The pains had giown worse since the opeiation and were relieved 
by taking food and bicaibonate of soda He vomited occasionally During 
the last two years he had lost thiity-five pounds, and had repeated hemor- 
rhages (tairy stools) No hasmatemesis 

Upon his admission to Mount Sinai he presented a moderate degree of 
aniemia, and a ventral hernia as a lesult of the previous operation X-ray 
examination showed a duodenal ulcei 
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The operation was performed November 2, 1924, undei gs 
Jtheaa The scar was excised, and dense adhesions were divided A iia 
uSr was felt in the first pait of the duodenum, with a slight around 

the ulcer A partial gastiectomy was performed The vessels w S 
the stomach was cut across, just above the reentrant angle The duodenm 
was divided between the hrst and second parts of the duodenmu, and e 
closed in three layers At this point the patient stopped breathing, and arti 
ficial respiration had to be resorted to In order to hnish the 
rapidly as possible, the cut end of the stomach was closed m its entirety, 
and a button gastro-enterostomy was performed The ventral hernia was 
then lepaiied, and the patient returned to the ward Microscopic examina- 
tion duodenal ulcer . 

During the first thirty-six hours convalescence was very stormy ine 
patient vomited some blood, and his blood-pressure fell rapidly A tr^s- 
fusion of citrated blood (500 cm ) was given five hours after operation The 
condition of the patient looked veiy hopeless the next morning However, 
he rallied during the next twenty-four hours, and made an uneventful recov- 
ery, aside from a left parotitis, which subsided automatically 

He IS now perfectly well X-ray pictures taken in Febiiiaiy, 1925, show 
noimal conditions The Ewald test-meal, taken upon his discharge, showed 
free HCl 15, total acidity 32 Reexamination in April showed free, HCl o 
total acidity 25 

Doctor Lewisohn stated that he presented these two patients before the 
Society in order to emphaswe two points (i) Careful palpation of the duo- 
denum, even with the aid of a gastrotomy, may fail to reveal a lesion, in 
spite of the fact that an ulcer is present These ulcers have a typical life 
cycle They flare up and subside at different inteivals At the time of the 
primal y operations these ulcers had healed temporarily, and the fine scars 
evaded detection A few weeks latei the ulcers weie again active, and 
caused serious hemoirhages 

(2) Partial gastrectomy presents the only method of permanent and 
radical cure of bleeding duodenal ulcers It is not advisable to operate at the 
time of an active and profuse hemorrhage, as we could then only resort to 
palliative operations (gastro-enterostomy, etc ), methods which fail to cure 
the ulcer and to remove the danger of lecurrent hemorrhages These patients 
should be subjected to a partial gastrectomy after the acute symptoms have 
subsided, and before a repetition of the hemorrhage mav cause a fatal outcome 

Dr John A Hartwell said that he recently had a case in Bellevue 
that was almost a duplicate of Doctor Lewisohn’s first presentation The 
interesting point was that instead of doing a posterior Billroth II he dad an 
antenor Polya After the operation he found that the stomach had dropped 
so far to the left side that it had passed over the splenic flexure, an Jeal 
position for pioper drainage of the stomach 

The jejunum continued in a st.aight line with the transverse duodenum 
the lesse. curvature was m contact with the proximal end of the lenuS 
Stoma and the greater curvature with its distal pnrl ^ ^ 

to be no possibility of viscous vomiting ::omr:a:re‘’ 

The convalescence was without untoward incident and no von 
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occurred since It would thus seem that when the lessei curvature is divided 
high up, the swing of tlie stomach is such that an antecohc Polya is an ideal 
method of operation 

Dr Hermann Fischer mentioned a case m which the patient not only 
gave the typical history of a duodenal ulcer, but in which the lontgenologist. 
Doctor Stewart, had made a positive diagnosis of duodenal ulcer On 
opening the abdomen, stomach and duodenum and gall-bladder wei e perfectly 
normal on inspection and palpation No adhesions anywhere On the 
stiength of the positive X-ray diagnosis an incision was made into the 
stomach close to the pyloius A fingei was inseiled into the duodenum and 
the inside of the gut carefully palpated down to the papilla No anomalies 
could be detected Not satisfied with the negative findings, the speaker intro- 
duced a sigmoidoscope and a careful seaich was made without finding anv- 
thmg abnormal The incision into the stomach was thereaftei closed and 
as there was nothing fuither to do, the abdominal incision w^as sutured The 
patient left the hospital aftei ten days, hut leturned foui weeks later com- 
plaining of the same symptoms 

Several months latei he w^as opeiated upon m the Piesbyterian Hospital 
by Doctor St John, who found the ulcei excised it, and pei formed a shoit- 
looped iso-pei istaltic gastio-jejunostom^ 

This expel lence shocvs that a small ulcei can easily be overlooked, and it 
seems the best policy in such doubtful cases is to open the duodenum and 
inspect it directly 

Dr De Witt Stetten said that he had had an expeiience similai to that 
of Doctor Fischer in ovei looking an ulcei of the duodenum even when a 
pre-operative diagnosis of that condition had been made and the ulcer had 
been specifically sought foi at opeiation He cited a case in ivhich the 
patient, a man fift)^-four yeais of age had sufteied seveie epigastiic pain, 
lather characteristic as legaids type and i elation to meals of duodenal 
ulcei ation X-ray examination confiimed this impiession There had been 
no hemorihage At opeiation a much diseased thickened gall-bladder was 
found to which the omentum was densely adherent Careful palpation 
revealed no evidence of ulceration in the stomach, pylorus or duodenum On 
the assumption that the gall-bladder was lesponsible foi the patient’s symp- 
toms, a cholecystectomy was done The patient impioved greatly after 
operation and for a time was fiee fiom pain so that it was thought he had 
been cured by the removal of the diseased gall-bladdei About two months 
after operation Doctor Stetten was called to see the patient because of a 
severe gastiic and intestinal hemoiihage from which he lecovered About 
eight months after this hemoiihage he was operated on at the Mt Sinai 
Hospital and a large ulcer of the duodenum adherent to the pancreas was 
found Doctor Stetten is also of the opinion that in questionable cases where 
palpation is inconclusive the stomach or duodenum should be deliberately 
opened to verify or dispiove the presence of ulcei ation 
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FRACTURE OF THE NECK OF THE HUMERUS 
Dr Seth M Milliken presented a woman, sixty-one yeais ^ 
who was admitted to the Reconstiuction Hospital, Jamian^ , 9 5 

Ls before admission she slipped on the ice and 

abducted At the time of admission she was cairymg the ng Tbei? 

and unable to move the light shouldei, which was swollen and tendei T 
wsZpaW'e deform.t? but a good deal of subcutaueous 

The arm was put up m abduction with skin tiaction on a Blake board an I 
Balkan fiame The arm was gradually abducted to an 
degiees This position was maintained for fifteen days, the patient be g 
quTte comf 01 table Voluntaiy motion was encoui aged on the twenty-second 
day The tiaction was lemoved on the twenty-fifth day and patient theie- 
aftei encouraged to use aim m all directions She was dischaiged with good 

function Febiuaiy 28 <• 1 ^ . 

When seen March 30 she showed full function except foi limitation m 

external lotation Physiotherapy has been continued twice a week during 
the last month The X-ray showed an oblique fractuie at the junction of 
shaft and head of light humerus with impaction and slight inwaid rotation 
of the head of the bone 


Doctor Milliken said that he had presented the patient to show the 
advantages of the tiaction method She had full function at the end of 
seven weeks 

Dr Royal Whiiman said that the chsability after injury to the shoulder 
was almost invariably due to lestriction of abduction and outwaid lotation 
Complete abduction with outwaid lotation was theiefoie the attitude of elec- 
tion during the pi unary period of repaii, the means employed to assuie it 
being of less importance 


H.EMOLYTIC STREPTOCOCCUS GANGRENE OF ARM AND FOREARM 

Dr Henry H M Lyle piesented a man who entered St Luke’s Hos- 
pital, March 15, 1924, with a diagnosis of superficial gangrene of the arm 
He was piofoundly septic and presented an extensive supeificial gangrenous 
inflammation of the light aim The inflammation involved the flexor suiface 
of the aim fiom the hand to within one inch of the axilla and was chiefly 
confined to the subcutaneous and fascial tissues The accompanying illus- 
tiations show the natuie and extent of the lesion (Fig i) 

Operation, Maich 15, 1924 Complete debridement of all the involved 
tissues with implantation of Can el tubes 

The patient was m such a despeiate condition that it was thouHit to he 
advisable to opeiate without any general amesthetic, local anesthesia could 
not be emploj'ed on account of the extent and conditions present Experience 
III pance had shown that such cases were not weiy sensitive, due to the fact 
that the supeificial sensoiy neives were destioyed or their condtictivilv 
pmmisied by the inflamniation The whole light arm was swollen to about 
two and a half times its iioimal size The hand was veiy cedemSii s The 
vhole flexoi suiface of the arm was mvohed in a pioceL which seemed V 
have caused neciosis and sloughing of the skin, superficial fat and so^e of tlS 
fnscici Fltips of skin were iindeiminocl wifk ■nTicc'ir m ^ t ^ tlio 

caibuncle The mteimusciilai fascial septa were in sonre^Sie^Ff^'''^ 
and pus exuded fioin between the musclpc: TUo c-i ^ Rces eaten away 

niacei ated Skii, on slioii'lde? and “ s JJSytd Te'd 
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Opeiative Pioccdmc — Without anaesthetic, sloughs were cut away from 
the flexor surface of the aim Little strips of relatively uninvolved skin were 
severed and undermining slough removed Pus pockets between the muscles 
were opened and the whole raw area was washed with peroxide and Dakin’s 
solution Four Dakin’s tubes were applied under the flaps of skin and 
between the musculai septa Posteiior part of the arm was not tieated, as it 
could not be definitely ascertained whether or not it was involved m the 
sloughing process 


These cases were not infiequently encountered m the fall of 1916 and 
then pievalence in some sections weie laigely due to the unhvgienic conditions 
following the battle of the Somme In the last yeai he had had three similar 



Fig I — Hemolytic streptococcus Ransrene March is J924 Point of entrance of infection, tip of 

little finger 

cases in his service at St Luke’s Hospital , one late case which involved 
the entire leg lecjuired an amputation just below the hip to save his life, 
another involving the penis and sciotum died 

Meleney belieA^es that the charactei istic lesions are caused by a special 
strain of hfemolvtic stieptococcus which possesses an active lipolytic ferment 
The best plan of treatment is an eaily thorough debridement of the 
involved superficial structuies, a steiilwation of the wound by the Carrel 
methods, and prompt employment of Thieisch skin grafts 

An excellent article on tins subject has been written bv Meleney, “ HiEino- 
lytic Streptococcus Gangrene,” A? c/i of Sing vol ix. No 2, Sept 24, p 31/ 
Dr Frank Meleney (by invitation) said that the case presented a 
very interesting condition which is apparently laie in this country but rathei 
common among the Chinese Dining the last foui years he has seen about 
35 cases in the Peking Union Medical College Hospital in Peking, China 
The lesion occuis most often on the extremities, but it may develop on anj^ 
part of the body sui face He has seen it affecting the scrotum and penis, 
the abdominal wall the chest wall, the breast, the neck and the face Recently 
a Chinese patient has enteied the Piesbyterian Hospital with this lesion on 
the scalp Apparently it is a clear-cut clinical entity It staits from any small 
break m the skin and spreads with alarming rapidity in the first two days 
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Then it causes an extensive neciosis of the subcutaneous tissues and seems to 
localize Secondarily, but with consideiable lapidity, there is death of part 
of the ovei lying skm It is essentially a superficial infection and does not 
invade muscle oi bone unless the original injuiy involves those tissues Most 
of the cases lecover following extensive incisions and lemoval of the gan- 
gienous tissue One would suspect the piesence of anaeiobic organisms, but 
they aie not found in this lesion The only oiganism which is constantly 
piesent is the hiemolytic stieptococcus which is found m puie cultuie in most 
of the cases The lesion diffeis from the usual types of stieptococcus infec- 
tion by destroying a large mass of tissue and by tending to localize after its 



Pig 2 — The condition of hand and arm April 27 1924 Result from ddbndement, Carrel treatment and 

Theirsch skin grafting 


initial rapid spread This must be due either to some peculiar biologic 
activity on the part of the oiganism or to a peciiliai lack of local resistance 
on the part of the patient Effoits have been made to determine whethei or 
not the oigamsms recovered from this type of case had some special charac- 
teristics which would classify them m a special biologic gi oup The ordinary 
cultural tests have revealed nothing Tests made to deteimine their lipolytic 
activity have failed to show any strongly active lipolytic ferment which might 
explain their localization m the subcutaneous fat Agglutination experiments 
so far have not proved satisfactory but further efforts are being made in this 
direction If cases aie occurring m this city fiom time to time, Doctor 
Meleney said that he would like very much to obtain some cultuies of the 
infecting organisms 


ARTERIOVENOUS ANEURISM 
Dr Henry H M Lyle piesented two patients 
Case I ~A man, aged twenty-five years, entered St Luke’s Hospital 
Novembei 27, 1924, with a diagnosis of osteomvehtis of left tibia and fibula’ 
aiteiiovenous aneuiism of the light popliteal space, multiple foreign bodies’ 
He \yas wounded during the battle of the Somme in 1916 leceivmp- a 
perfoiating shell wound of the lower third of the left leg and numerous small 
wounds of both legs Thiee dajs later gas gangrene'appeared m the Mt 
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leg and spread lapidly Three geneial operations with multiple incisions were 
pel formed before the gangiene was checked — six months later he was oper- 
ated on for osteomyelitis of the left tibia — the wound remaining open five 
months Two years latei the wound bioke down and has been opening and 
closing ever since Within the last few months the patient has noticed that 
his right leg and foot have been swelling and that there is some weakness of 
the right knee, no pain 

Examination shows a chionic ulceiation of the inner aspect of the left 
tibia about one and one-half inches above the ankle-joint Theie aie numer- 
ous vertical scais throughout the leg Ihe ankle is stiff and the foot swollen 
The right leg and foot is laiger than the left, theie aie a numbei of dilated 
veins In the right popliteal space theie is a pulsating sw'elling about the size 
of a small mandiin X-ray examination of the left leg shows the presence 
of an old fiactuie wnth osteomyelitis and niimeious small shell fragments 
Examination of the light knee discloses seieial small shell fragments and 
the suggestion of a tumor formation 

Operation, Novcmbo ji , 1^24 — Obliteiative endo-aneurismonhaphy for 
artel lovenous aneuiism of Tight popliteal space 

Pathological Findings — There w^as a fistulous communication betw'een the 
right popliteal arteiy and vein, resulting m a fusifoim dilatation of the aitery 
and dilatation and tortuosity of the vein The lumen of the artery w'as coated 
with laminated clots The opening m the vein lan dowmw'ard and outward 
and then cuived back on itself foi a shoit w-ays The arteiiovenous aneurism 
was of the direct or aneurismal vaiix t}pe 

Opeiafive Piocedwe — A lineai incision was made m the popliteal space 
going down thiough the skin and subcutaneous tissues, exposing the popliteal 
vessels, which weie carefull} dissected fiee fiom the sunounding tissues An 
Esmarch bandage had previously been applied so as to rendei the field blood- 
less The vein w'as opened foi about 3 cm , its lumen explored for the 
fistulous orifice, such openings as weie presented appeared to be collaterals 
of the vein It was then decided to open the artei\ which was done by means 
of an incision 2 cm in length Ihe blood clot was removed, and the 
fistulous opening discovered at the low’^ei poition of the artery just below the 
incision It was then piobed and the fistula found to take the direction as 
desciibed above The opening on the venous side was obliterated by inter- 
rupted sutures of silk and chiomic catgut The lumen of the vein w^as then 
obliterated by plication sutures of silk and double o chromic The opening 
on the anterior side was closed by a pui se-sti mg sutui e of silk and the lumen 
of the artery was then obliteiated by plication sutures The Esmarch bandage 
and the tourniquet weie removed, all bleeding vessels carefully ligated The 
distal portion of the vein was much dilated and distended wnth blood, but 
bleeding was readily controlled The deep fascia was approximated with 
sutui es of chromic catgut The subcutaneous suture was placed and the skin 
closed with mteirupted sutui es of silk The tourniquet was on for an hour 
and a half 

Examination of the specimen showed the sac wall to contain several small 
shell fragments 

Case II — A soldier in the yyih Division leceived a shell wound of the 
right leg, June 3, 1918 He entered Evacuation Hospital No 2, where a 
diagnosis of compound fracture of both bones was made The wound was 
debnded and the shell fragments and clothing lemoved and the leg treated 
by the suspension and traction Duiing the night he suffered a severe secon- 
dary hemorrhage which required operative interference to check The wound 
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drained for a peiiod of six weeks The patient woie a Thomas splint foi 
one and one-half years In 1922, he noticed a swelling on the innei side ol 
the right foot, this bioke down and dischaiged pus for thiee months in 
October, 1924, theie was a lecunence of the above symptoms December, 
1924, he was examined at the Veteians’ Bureau and found to have an arteiio- 
venous aneuiism of the lowei third of the innei aspect of the right leg 
The dorsal veins of the foot were swollen and showed a visible pulsation He 
enteied St Luke’s Hospital, December 6, 1924, almost foui and one-half 
years after the original injury 

X-iay Exmnmatwn Deccmbei 8, 1924 — Theie is an oval swelling on the 
right tibia at the junction of the middle with the lowei third which has the 
chaiacteristic appeal ance of an old osteomyelitis The innei bolder is veiy 
ragged, possibly as a lesult of operative inteifeience, and sui rounding this 
area are numerous, dense foieign bodies There is a similar foieign body on 
the inner side of the bones of the foot 

The aneuiism cannot be made out m the rontgenograms 
Operation Deceinbci p, 1924 — Aiteiiovenous aneuiism of the posterior 
tibial of the light leg Obliterative endo-aneurismoiihaphy 

Pathological Findings — There was an aiteriovenous aneuiism in the 
anteiio-mteinal aspect of the right leg, about the level of the aneurismal 
vaiix 01 the diiect type The sac was about 2 cm in diametei, occupying 
a position close to the bone and had lounded out a smooth concavity m the 
bone for itself That portion of the sac attached to the bone was quite 
adheient About five 01 six venules communicated with the sac Theie 
were areas of calcification involving the mtima of the sac and around the 
peripheiy of the sac weie numerous small black foieign bodies, some con- 
sisting of shell fiagments and one 01 two of shieds of clothing The veins, 
distal to the sac, weie toituous and dilated When the sac was obliterated 
theie was no pulsation in the veins of the internal side of the foot, nor was 
there a biuit present However, theie was a distinct pulsation m the legion 
of the posteiior tibial arteiy as it passed aiound the mteinal malleolus 
Theie weie seveial laige adheient scais ovei the anteiior and internal side of 
the leg, the result of pievious osteomyelitis Examination of the specimen 
showed the sac wall to contain numeious small shell fiagments 

OpeiaHve Pioceduie — An incision was made ovei the pulsating aiea at 
the junction of the middle and lower thuds of the leg, exposing the dilated 
veins The dissection then earned down to the bone and the aneurismal sac 
located In attempting to dissect the sac off the bone, the wall was punctmed 
so that the sac was then laid baie foi some distance The sac was further 
dissected away from the surrounding tissues above and below and the 
communicating venules tied off At this junction the tourniquet was released 
and a model ate degiee of venous hemoiihage occurred which was controlled 
by means of ligatures Seveial dilated varicose veins were lemoved and 
the subcutaneous tissues and deep fascia weie then closed over the posterior 
tibial neive which had been exposed during the dissection The skin then 
closed until a light angle suture of silk, after a laige scar was dissected 
ott the bone An incision then made ovei the internal side of the foot exoos- 

ing one of the large dilated veins, which was divided between lit^atuies nnrl tliP 
incision closed 


The interesting points in these cases aie the delav in the development of 
the aneurisms and the piesence of small shell fragments in the sac walk 
The .r„tat.on of the small sharp shell fragments Ls been aTctor » fc 
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causation of these lesions and this must be kept m mind in dealing with such 
cases The lecords show that aneuiisms with these findings aie occuriing 
much more fiequently than had been supposed 

SEPTIC ARIHRITIS OF KNEE 

Dr Charlrs E Farr piesented a child who at foui and one-half jeais 
of age, entered the New York Hospital, service of Doctoi Gibson, March ii, 
1925, and was dischaiged cuicd Maich 31, 1925 1 en days befoie admission 

the child was alleged to have hit hei light knee with a pm That night the 
knee became red, swollen and tendci The famih physician told them to 
use cold applications Thiee dajs latei a blood culture was taken showing 
staphylococcus aureus An X-iay was also taken, but it showed no bone 
involvement On admission the child s 1 ight knee and thigh were greatly 
enlaiged biawny, led and eAtiemel} tendei Motions weie almost completely 
lost The tempeiature was 103, pulse 130 The leucocytes weie 27,000 with 
87 per cent polymoiphonucleai s The led cells weie 2,880,000 with 50 per 
cent hiemoglobin The blood cultuie was negative The child was operated 
upon at once, using long latei al incisions, and opening the knee-joint widely 
A laige amount of thick pus was evacuated fiom the knee-joint and fioin a 
huge pocket beneath the vastus cvteinus extending half-way up the feinui 
No dram was used A small moist diessing was applied The wound culture 
showed streptococcus hiemolyticus 

Every endeavoi was made to induce the child to use the knee, but 
this is always extremely difficult in little children The piocedure adopted 
was to tickle the child’s sole at fiequent intervals This caused voluntary 
flexion The foot was then grasped and ti action gently applied until the leg 
was neaily straight In this way the desiicd motion of the joint was 
obtained without trauma On the seventh day, at the suggestion of Doctor 
Gibson, the child was allowed up and encouraged to walk Diainage from the 
knee-joint had practically ceased On the fouiteenth day 50 pei cent motion 
was present and the w'ounds were healed to supeificial gianulatmg sinuses 
The tempeiature and pulse diopped lapiclh aftei operation and the child 
has made an unintei rupted lecovei) At the piesent time, Apiil 22, six weeks 
after opeiation, the wounds aie neaily healed and motion is 75 per cent of 
normal X-rays taken a week aftei opeiation showed no involvement of 
the bone 

Comment — This was a savage infection of the knee-joint and of the 
mtra-muscular planes of the thigh The child was desperately ill The 

treatment and outcome illustrate well the gieat advantage of the 

Willems treatment 

STRANGULATED FEMORAL HERNIA, AND SLIDING HERNIA OF THE 

BLADDER IN A CHILD 

Dr Ch vrles E Farr presented a boy, who, at ten 3 ears of age, entered 

New York Hospital, Apiil 5, 1925, m the service of Doctor Gibson His 

chief complaint was of a mass in the light groin, with vomiting and diar- 
rhoea The mass had been present only a few houis Physical examination 
showed an ovoid mass 2 by i inch m the light gioin and slightl)'^ below the 
inguinal ligament, evidently a strangulated femoral hernia The boj^’s general 
condition was excellent There was no bladder s3’'mptoms His past historj' 
indicated a poliorn3'ehtis m mfanc}’^ affecting the abdominal muscles, and the 
muscles of the right thigh and leg He has had an opeiation on the right 
ankle in anothei hospital 
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Tnniiarv 102 ^ lie entered New Yoik Hospital and was operated upon for 
a w2S’.n?hr wh.ch proved toV a bulge nr the dnect tnaugle 
Without an actual heinial sac At this time the physical examination snowed 
a soft ineducible swelling below the inguinal ligament and about one-lialt 

inch in diameter , 

At operation on the second admission the usual vertical incision was macle 

A typical femoral hernia sac was developed and opened It contained a stran- 
gulated loop of ileum which was obseived for a few moments, found to regain 
its color and reduced with some difificulty, after nicking Cooper s ligament 
The sac was then dissected high up m the fenioial canal Ihe fat 
thigh siiriounding the femoial opening had a peculiar appearance and hie 
moie than usual It was dissected up and found to contain a large portion 
of the uiinary bladder, extending out of the canal into the thigh internally, 
posteiiorly, and slightly externally to the sac of the tiue hernia The bladder 
was fieed in all directions widely, the bleeding caiefully conti oiled, and the 
mass was then reduced with ease inside the abdominal cavity The hernial 
sac was then doubly ligated and cut away The inguinal ligament was sutured 
to the pectineal muscle and fascia with inteiiupted chromic catgut The 
wound was closed in the usual manner and healed by piimaiy union Con- 
valescence was uneventful 

Comment — Be3mnd reasonable doubt the sliding henna of the bladder 
was piesent at the time of the original opeiation, and was overlooked, as 
was the small femoral sac Sliding hennas of the bladder into the femoral 
space are uncommon, but piobably not extremely rare The unusual feature 
m this case was the lack of bladder symptoms oi abnoimal urinary findings 
at any time, eithei befoie oi after operation 

SPLENIC ANEMIA, COMPLICATED BY LUNG ABSCESS 

Dr Charles E Farr presented a little girl, who at five years of age, 
enteied St Mary's Free Hospital for Children, September 27, 1923 For 
the pievious two yeais she had had frequent attacks of fever, headache and 
malaise, lasting three days to a week The present illness came on suddenly 
Septembei 23, 1923, with headache, fevei, malaise, pain m the abdomen, 
dianhcea and fiequent urination She had been coughing a day She had 
been m the hospital, January. 1923, for an infected vaccination, and again in 
Februaiy, 1923, when a diagnosis of acute catairhal jaundice was made, but 
she was sent home the next day with a positive diphtheritic throat 

Physical examination showed a child with a typical lobar pneumonia 
involving the left lower lobe There Avas no rales at this time The abdomen 
was piomment and soft The liver was five fingeis below the costal margin 
The spleen was palpable below the costal margin The extremities were nor- 
mal The skin and the scleiac were icteric Her temperature was 103-8/10 
Signs of fluid m the left chest weie ohtained October 4, 1923, and the chest 
was aspirated three times and then a thoracotomy performed October 12 
1923 Fiom time to time theieafter the wounds were enlarged and the thorax 
exploied because of lack of good clinical progress 

She came under Doctor Farr’s caie, February i, 1924 Examination at 
this time showed an anaemic, jaundiced, frail child whose left chest was 
discharging fieely A lung abscess was detected by X-ray The liver anri 
^fleen were model ately large Theie was some fluid in the abdomen On 
FebriiarA 2 1924. the blood count showed hiemoglobin 55 per cent led cells 
2 rSoGoo Repeated tiansfusions were done with temporary benefit Finallv 
the thorax uas thoroughly opened and the lung cLprLsedlgainst the 
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mediastinum with \aselme gauze packs and rubber dram Healing of the lung 
abscess occurred fairly promptly and a large clean granulating wound 
obtained The bleeding time was five minutes and the coagulating time was 
ten minutes Differential count showed Turck’s cells and a few m\eloc}tes, 
with anisocytosis. poikiloc3tosis and achromia In April, the haemoglobin 
had iisen to 6o per cent , the led cells weie 3,904,000 There was consider- 
able blood) oozing from the nares and from the wound 

On May 2, 1924, a splenectom) was performed with the usual technic 
The spleen^vas about thiee times normal size The surface was irregular 
The Iner was model ately enlaiged, \ery nodular and lOUgh A moderate 
amount of bloody fluid was m the abdomen On !Ma} 12. the entire wound 
sepal ated although theie was no infection It was le-sutured with success 
The hceinoglobin and red cells fell moderatel} but there nas at this time no 
abnormal cells and slight poikiloc) tosis In June the hiemoglobm reached 
58 pel cent , and led cells 3.584.000 There was a considerable effusion in 
the abdomen during the summer but the child improred with countr) treat- 
ment She received one moie tiansfusion The effusion nas absorbed and 
her general health was fairl) good The jaundice had cleared up, but the 
luer nas palpable Both wounds weie firmh healed 

klicioscopic examination of the spleen was not t}pical of Banti’s disease, 
although the clinical picture was quite charactei istic Wassermann tests 
nt the child and paients had been negatne throughout The pathologist, 

Dr William Claik, lepoits as follows “ Splenic corpuscles were reduced in 
number the sinuses w'eie dilated, the connective tissue oedematous There 
w'as no increase in fibrous connectne tissue A second section showed con- 
nectne tissue infiltrated wnth poh morphonuclear leucocytes” The patholo- 
gists suggested some kind of purpura The urine show'cd bile at mter\als 
and occasional red blood-cells constant albumen and occasional casts 

In Decembei, 1924 the child returned to the hospital with pronounced 
laundice feier, romitmg epistaxis Her blood count at this time showed 
htemoglobm 45 per cent A tiansfusion w'as performed and she received 
Alpine Lamp treatment e^el^ second da) Improrement was rapid and has 
been continuous since The child is now m fairh good general health but 
cannot be considered cured 

Comment — Clinicalh this was a hpical case of Banti’s disease wuth the 
incidental bleeding common to this disease Doctor Clark, aftei matin e 
consideration of the histon and the pathological specimen is still firmh 
under the conriction that the condition w^as purpura It w'ould seem under 
the circumstances that the cluneal diagnosis is probabh conect 

Dr Edward IV Petcrsox said he had a patient wnth sereie anannia 
w'ho had a very large spleen and liver Splenectomy w'as followed b) marked 
improvement foi a tune, but the hemorrhages again recuried, the anaimia 
became more pronounced and the child succumbed m spite of blood , 
tiansfusions 

Dr Eogcxe H Pool said it is difficult to classify these cases klan) 
consider that splenic anamna is real!) an early stage of Banti’s disease, that 
if the disease progi esses, cinhosis and ascites wall develop, the terminal 
stage being called Banti’s disease Numerous cases of splenic amemia have 
been followed for man) years after splenectomy with apparent cure, the 
speaker had a case wdnch he had follow^ed for about ten j ears and the patient 
continued in good condition 
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FRACTURE OF THE HARD PALATE 

DocroR Farr, in closing the discussion, said that these cases aie much 
impioved by splenectomy even in fairl) late stages If the}^ can be operated 
on early, one can count on a cure 


pie- 




Fig 3 — The fr'ictured m'lndible m Case I 


mandibular joint 


FRACTURE OF THE HARD 
PALATE 

Dr Charles E Farr 
sented two patients 

Case I — A bo)'’, nine yeais 
of age, entered St Maiy’s Fiee 
Hospital for Children, Match 7, 

1925, and was discharged IMarch 
29, 1925 One hour previously he 
had been knocked down by a 
taxicab He was not unconscious, 
was bleeding fiom the mouth and 
nose and was somewhat stuporous 
Examination showed a fiactuie of 
the light mandible neai the fiont, 
a laceiation of the chin, many 
contusions, a possible fiactuie of 
of the left orbital plate, loss of five uppei front teeth The haid palate was 
split for a distance of about two inches m midhne beginning with the alveolus 
and extending backward to the junction with the soft palate The eyelids 
were much discoloied and swollen Theie was a swelling of the right 

He was m consideiable shock Ills nose was full of 

blood His pupils weie equal, 
dilated, and leacted sluggishly to 
light His light middle ear con- 
tained blood behind the drum 
His reflexes weie normal except 
for an exaggeiation of the knee 
jerks His pulse was 70 and his 
tempeiatuie was 99 lie made an 
unintei rupted 1 ecovery, although 
his tempeiature lose to 102-2/10, 
and the pulse to 120, and he was 
drowsy and irritable at intervals 
The discoloration of the eyelids 
inci eased and then diminished 
Examination of the eye-giounds 
by Doctor Cutler on the foui- 
teenth day under homatropin 
showed both optic nerves slightly 
paler than noimal with noimal 
letma and vessels There was also 
slight increased resistance of the 
right orbit on pressure downwards 
and backwards March 15 it was 
noted that the cleft in the palate was covered with gianulations March 22 
slight asymmetry of the face noted The right palpebral fissure was widened 
and the palate was healed 
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Fig 4 — The fractured hard palate in Case I 


831 



NEW YORK SURGICAL SOCIETY 


In these automobile cases it is usually impossible to tell bow the violence 
piocluced the fiactuie It would seem piobable that be leceived a sharp blow 
on the cbm chiefly upwards, foicibl} separating the haul ])alate by impact 
against the upper teeth 

The technical difficulty of showing these fiactures of the palate, and those 
of the anteiior poition of the mandible was oveicome by use of a large dental 
film withm the mouth 

Cash II — A boy eight yeais of age, entered St IMaiy’s Fiee Hospital 
for Childien, Maich i6, 1925. and was discharged April 25, 1925 One hour 
previously he had been knocked down liy a taxicab He was conscious, 

and bleeding from the nose, which 
was fiactuied Theie was maiked 



Fig s — Fracture of the hard palate in Case 11 


swelling and discoloration of both 
lids The pupils uere ecpial and 
leaded to light Theie was no 
stiahismus and his ears weie nor- 
mal dheie uas a doubtful fiac- 
tuic of the mandible neai the 
fiont The haid palate was open 
for a distance of one inch just 
hack of the alveolus 'Iheie was 
fiec bleeding from this and from 
the nose and a piofuse watery 
dischaigc ])iesumabl\ fiom a 
fiactuie of the ciibnform plate 
Theie Avas a fractuie of the 
cuboid, and the first and second 
metatarsals Thei e u as a left knee 


and ankle clonus hut no Babinski He was m model ate shock His teinpera- 
tuie lose to 102-6/10, and pulse to 124 but soon sulisided to noimal There 
was an infection of the left maxillan sinus which Avas diained thiough an 
opening beneath the uppei hp Theie AA^as also a fiee puiulent discharge from 
the nose The spinal fluid lemamed cleai but contained five leucocAtes and 
many led blood-cells The Noguchi test AA'as jJositiAe A cultuie and smear of 
the antrum pus shoAved mixed sti eptococcus and stapliA lococcus On ]\Iaich 
19 there Avas a suggestive left Babinski X-iaj shoAved an appaient fiactuie 
of the posteiior portion of the light tempoial bone jMaich 21, theie AA'as 
slight internal strabismus not piesent befoie injuiy Eye-giounds Aveie nega- 
tive The boy made an uninten upted 1 ecoA ei a and is noAV pei fectly AA'ell 
Comment — This is the second case of fiacture 01 separation of the 
supenoi maxillre within a foitnight As m the piecedmg case the application 
of the force AAdnch caused the fractuie is m doubt, hut piesumabl}'^ it AA^as 
from beloAV upAvards by means of the mandible 


UNILATERAL FUSED KIDNEY 

Dr Charles E Farr presented a coloied boy, Uvo yeais of age, on 
whom he opeiated in St Mary’s Fiee Hospital for Chilchen Maich 20, 1925 
foi umbilical heima of large size Theie Avas no histoiy of anything abnoi- 
mal except the hernia Dm mg the couise of the operation the abdomen Avas 
explored, the left kidnei'^ found missing fiom its usual bed and tAA^o kidneys 
palpated on the light side, one of about noimal size, and shghtty loAver than 
normal position, the other just on the pelvic brim about noimal in size but 
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irregular in shape The two weie joined by a thick band apparently of renal 

tissue about one inch m width (Fig 6) . 

The child made an uninterrupted recovery fiom the operation and Has 
given no signs oi symptoms of his leiial abnormality There is an occasiOTal 
leucocyte and some epithelium in his urine with amorphous urates itie 
diagnosis of fused kidney is raiely made except by pyelography Even nmre 
rarely the condition is found incidentl}' on operation as in this case Ine 
importance of its recognition is obvious Unless infection, calculus, or tubei- 
culosis develop, or an 
unwarranted smgical 
attack is made, these 
fused kidneys are 
compatible with long 
life and good health 

Dr Eughne H 
Pool said that some 
years ago he had a case 
which he operated foi 
calculi in the left kid- 
ney and discoveied a 
hoiseshoe kidney, the 
two kidneys being 
fused There were 
numeions laige calculi 
present m what corre- 
sponded to the left 
kidney and that poi- 
tion of the kidney u^as 
lesected The patient 
still has a uiinary 

fistula Fig 6 — Unilateral fused kidney (right) pneumoperitoneum 

BENIGN TUMOR OF THE STOMACH 

Dr Charles E Farr presented a man, who at sixty years of age, 
enteied the New York Hospital, private pavilion, July ii, 1924, and left July 
27, 1924 His chief complaint w^as weakness and distress in the chest and 
abdomen His histoiy dates iiack about one year when he had an attack 
of influenza His pain was iriegulai and was relieved by soda, or simply by 
piesstiie His weakness had been progressive, and he also suffered from high 
blood-piessuie and Bright’s, with dyspnoea on exeition, and anginal attacks 
Pievious to admission he had been under the care of Doctor Keays and 
Di Herman Mosenthal, -who had diagnosed a benign tumor of the stomach 
basing this on the duration without cachexia There was occult blood m the 
stools and the X-iay showed a movable shadow m the central portion of the 
stomach, apparently a polyp (Fig 7) There w^as no marked loss of weight 

On admission to the hospital the haemoglobin was 40 per cent , red cells 
2,500000, the leucocytes 6500 rvith 60 per cent polymorphonuclears He 
was operated upon Juh 14 under colonic oil ether anaesthesia A peduncu- 
lated mass nearly 6 cm in diameter was found on the posterior wall about the 
middle of the stomach Gastrotomy allowed an easy delivery of the mass 
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The pedicle was clamped and the tumor lemoved The base was cauterized 
and whipped over with chromic catgut, the gastric and abdominal wounds were 
then closed m the customary manner He made an unmtei rupted recovery 
His highest tempeiatuie was lOO-S/io and pulse 90 July 23, his hsemoglobin 
bad risen to 52 pei cent Improvement was continuous but slow during the 
summer In September, 1924, he sutfered an attack of acute volvulus from 
which he recovered spontaneously just as he was about to be operated upon 
His hcemoglobm is now 80 per cent , his general strength lietter, but he still 

- suflfeis from the orig- 
inal cardiac and 
ai tenosclerotic symp- 
toms with angina He 
IS able to get about 
and attend to his busi- 
ness, has gained much 
weight, has no gastric 
s y m j) t o m s and no 
occult blood 

1 he pathological 
1 epoi t IS as follows 
“Papilloma of 
stomach Specimen 
fFig 8) consists of 
an oval pedunculated 
villous tumor 6\4x 
4 cm soft, covered 
with villi which aie 
about I cm in lieight 
and var\ from 2 to 5 
mm in diameter Hie 
liase winch is not in- 
duiated is 25 mm 
in diameter 





Tig 7 — Benign tumor of the stomnch 


“ Microscopic ex- 
amination (Fig 9) 
material fiom several 
portions of the 
growth and of the 
base shows no definite 


evidence of malignancy There is no invasion of the subjacent structures, 
although in places there is evidence of A'eiy active proliferation leading to a 
piling up of cells which, however, are still fairly well oriented The tumoi 
can be lanked as a papilloma of the stomach, although it must be borne in 
mind that these tumoi s aie prone to undergo malignant transformation As 
a rule this occurs vei)^ late after it has assumed laige piopoitions Since onlv 
a relatively small portion of the growth can be examined microscopically, it is 
not possible to absolutely exclude such an occurrence in any instance and this 
should be considered in rendering a prognosis ” 

Comments — Tbe unusual feature in this case is the almost complete 


absence of stomach symptoms winch weie simulated in a way by the anginal 
attacks The tentative diagnosis of benign tumor of the stomach was founded 
on reasonably good evidence The post-operative recovery has been very 
satisfactory A similar but laigei pedunculated growth in a much youngei 
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-Papilloma of stomach, after removal 


man, also practically symptomless except for silent bleeding, was found to 
be malignant, requiiing the resection of about four-fifths of the stomach 
It IS questionable 
whether such radical 
resection is justified 
111 a pedunculated 
ofrowth without 
metastases, paiticu- 
laily wheie the situa- 
tion of the giowth 
necessitates a difficult 
technical piocedure 

CARCINOMA OF 
THE CLITORIS 
Dr John C A 
Grrsier piesented a 
case of carcinoma of 
the clitoiis with bilat- 
eial excision of in- 
guinal lymph-nodes 
one yeai after opeia- 
tion The patient was 
a woman of fifty-six, 

\^ho was admitted to the Fifth Avenue Hospital, March 13, 1924 Hei 
mothei died of cancer, hei father of dropsy Had been married for some 

thii ty y e a 1 s Had 
several miscai riages 
but never any full- 
term piegnancies 
She suffeied from 
rheumatism in hei 
legs for some years 
past, otherwise well 
One year ago she 
noticed a painless 
lump in both groins, 
the right larger than 
the left Also a mass 
m the vagina, which 
was tender and bled 
easily 

On physical ex- 
amination the patient 
proved to be an obese 
woman in fair condi- 
tion, whose general 
physical condition re- 
vealed nothing abnor- 
mal considering her 

Local!) iheie was a tumoi the size of a chenv involvmTthe^distanialf^'f 
the cl, tons, tender and ulceiated There were' hard painless masses n L?h 
.ngumal legions 3 x 4 c c m extent on the left and 2 x 6 c c Tthe right 

825 



Fig 9 — Papilloma of stomach 



NEW YORK SURGICAL SOCIETY 

March 13, under pei cent novocain anaesthesia, a wide excision of the 
clitoris and its adjacent tissues down to the symphysis pubis was made with 
an electric cautery knife The following day, undei local anaesthesia, a block 
dissection of the right inguinal legion with extirpation of nodes and parts 
cii inas<;c down to deep fascia was made This included stripping of subcu- 
taneous fat fiom inguinal region to vulva Maich 15 a similar excision undei 
local aiicesthesia was pei formed on the left side Natuially the wounds were 
mildly infected but she made an une^entful lecovery and was discharged 
April 6, 1924 On the twenty-fouith day aftei the first operation Since 
then she has 1 eceived 1 adio therapeutic treatment at St Luke’s Hospital 
A few weeks ago a tender swelling was noted m the left major labium An 
abscess formed, opened spontaneous!}, and the mass disappeared Several 
similar tender masses are now piesent in the right side of the mons veneris 
appaiently inflammatory m chaiactei There is some eiythema of the skin in 
lioth inguinal legions but so fai no signs of lecurrence She has not lost 
weight Microscopical examination hv Dr S D Jessup, pathologist of the 
Fifth Avenue Hospital showed a piickle-cell epithelioma of the clitoris with 
secondary deposits in both masses of inguinal nodes at then centies The 
outlying nodes showed congestion and Inperplasia 

CLINICAL CONSIDERATIONS OF THROMBOSIS AND EMBOLISM 

Dr John A Victor tead a jiaper with the above title, for which see 
August Annals or Slrgcr\ vol Ixxxii, p 193 

Dr Willy Mcycr said that it was now geneially .icceptcd that Aschoff’s 
theory is likely conect, that due to miciooi ganisms floating in the blood, 
inflammatoiy deposits and thrombus foimation, occuiied m such \essels of the 
venous system where the blood stieam is slowing up It is usual!} the left 
femoral vein that is invoked, and the theoiy of the slowing of the blood 
stream just underneath Poupait’s ligament is veil suppoited by anatomical 
facts If we place the patient m a position, m which this poition of the 
blood stream is accelerated, we aie obseiving a piophylactic point Since 
Doctor Meyer had' placed the patients ojieiated upon in a slight 
Trendelenbuig’s posture he had not seen any thiombosis of the left feinoial 
vein We are living in a prophylactic age, eceiy phjsician and surgeon 
should tiy to avoid possible trouble Whoever has had one of these cases of 
post-operative femoral thrombosis undei his care would, he was suie, never 
forget it on account of the annoyance caused to the patient and himself 
Regarding embolism, there is a difference between embolism of an artery 
of an extremity and pulmonaiy embolism Eveiy busy surgeon had seen 
cases 111 which after a chronic endocaiditis suddenly the biachial 01 ibac or 
femoral artery became plugged These aie most impoitant cases If the 
embolus could be localized and the patient able to stand an operation, cutting 
down onto and into the aitery and removing the emboh/ed thrombus and 
then sewing up arteiy and wound is the ideal procedure If the exact place 
cannot be diagnosed, regular and piolonged baths of superheated air, imme- 
diately started, could pi event gangrene 
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A woid on pulmonaiy embolism Maity patients die immediately from 
shock, otheis m three to fi’ve minutes It has been stated m the literatme that 
about one-half of the severe type live from ten to sixteen minutes It was 
based on caieful observation and expei imentation when Trendelenburg 
sixteen yeais ago proposed to extiact pulmonaiy emboli Members of the 
staff and nuises must be trained and ever3Thing be leady for the operation, 
the assistants must know how to pioceed because there aie just the ten to 
fifteen minutes time in which the patient may be saved Twelve years ago 
Doctoi Meyer had tiied the operation on dogs He could show one dog who 
had lecovered befoie the Suigical Society The woik must be done with the 
help of differential piessure and oxygen It was the downing point of 
Trendelenburg’s life that when he attended the meeting of the German Sui- 
gical Congress m 1924, Kiischner, of the Umveisity of Koenigsbmg, was 
showing a patient who had lecoveied fiom this opeiation which had 
been earned out 111 eveiy detail accoiding to the rules laid down by 
Trendelenbuig With one patient recovered and a recoid of a few who have 
lived thiee, foui and five days after the operation, pneumonia having been 
the usual cause of death, the time seems to have come when one should 
not wait to see what will become of these patients, although a very small 
peicentage will recover spontaneously Every hospital should be piepared 
to do Tiendelenbuig’s opeiation, but it is necessary, as said befoie, that 
assistants and nuises aie trained to recognize immediately when a pulmonaiy 
embolism has happened An attempt should be made to save these patients 
as most of them aie lost if not operated on Trendelenbuig advised to com- 
piess pulmonaiy arteiy and aorta with an elastic tube Then only 45 seconds 
are at the disposal of the operatoi to extiact the emboli The right heart is 
alwajs distended to the utmost capacity Incision of the pulmonary aiteiy 
brings immediate relief It has been found if the superior and inferioi vena 
cava are compiessed, eight to ten minutes are at the disposal of the opeiator 
If the assistant compi esses these two veins the surgeon can extiact the 
emboli with moie leisuie and a gi eater numbei of these patients may 
likely lecover 

Dr Walton Martin spoke of a patient who was operated on for 
appendicitis and lecoveied and cluiing the second week had a pulmonaiy 
embolism He was given quantities of morphine and the pain passed off 
and his life was saved This same treatment was given to another patient 
who had been operated on foi caicinoma and developed signs of pulmonaiy 
embolism and recoveiy also occuired m this case He died one month after- 
waid and at autopsy the plug in the artery could be seen This is a leflex 
condition which kills and it is worth while bearing in mind 

Dr John A Hartwell said that he had been a victim of pulmonary 
embolism He could confirm Doctoi Blake’s desciiption Hie one thing he 

desiied was moiphine. which he piefeired to an operation on the pulmo- 
nary artery ^ 
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Dr William B Colly stated that, ni lus experience, embolism following 
operation for hernia had been extreme!} raie In 1918, in a leport of 8589 
cases of hernia treated by radical opeiation fiom 1891 to 191S (by Cole} 
and Hoguet) not a single case of embolism was noted At the Mayo Clinic 
from 1899 to 1911, five per cent of the total number of deaths following 
major abdominal operations weie due to post-opeiative embolism 

Dr Burton J Lec said that liearing on the question of infection it is 
interesting to note that a head muse woikmg m a New York Hospital has 
frequently predicted that a case might de\ elop pulmonar} embolism and upon 
three occasions has been coiiect in the piediction The suggestive symptoms 
had been a slight temperatuie, associated with some general malaise and indefi- 
nite abdominal discomfoit Following these obsei vations, the speaker had 
kept close watch upon his patients and had found that quite routinely a slight 
temperature rise had appeared befoie embolism had occuried 
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OP THE 

PHILADELPHIA ACADEMY OF SURGERY 

Stated Meeting Held May 8 , ip2g 
The Piesident, Dr Edward B Hodge, in the Chair 
CYST OF THYROGLOSSAL DUCT 

Dr Jessie W Pryor piesented a man, aged twenty-seven years, who was 
admitted to hospital complainmg of a swelling in his neck This niass was 
fiist noticed five yeais ago, when it was the size of a pigeon s egg , it has l^en 
growing slowly until it now in size and shape is equal to a hen's egg The 
mass lies just to the light of the midline m the upper pait of the neck ( bee 
Fig I ) It extends to the mid- ^ 
line, but does not cross it It . 

IS freely movable, ciicumsciibed, , 
soft, no fluctuation obtained and 
no pulsation oi biuit On swal- 
lorving, the mass is definitely ele- 
vated and quickly descends as 
though attached to the base of ■ 
the tongue 

The mass was a little too high 
to be a cyst of the light lobe of ; 
the thyioid The man came to 5 
opeiation with three diagnoses 
suggested by tliiee people (i) i 
Bianchial cyst (2) Lipoma (3) ' 

Cyst of thyioglossal duct ! 

The definite attachment to the 
base of the tongue caused the , 
lepoitei to stick to the thyio- 
glossal idea even although the 
mass was definitely on the right 
side and not in the midline 

A collar incision was made in 
the Cl ease of the neck thiough skin 
and platysma, crossing f 1 om the anterior border of one sterno-mastoid muscle 
to the anteiioi bolder of the othei The flaps were reti acted up and down 
The pietiacheal fascia was then incised vertically and dissecting with fingei 
and scissois a mass, the size of an egg, was fieed on each side and posteriorly 
The appearance of the cj-st at this stage was fusifoim, the upper pole was 
very definitely attached to the lower boidei of h3mid bone and the lower pole 
attached to unpei maigiii of the right lobe of the thyroid 

About this stage the c}st was ruptured It contained opaque yellowish 
semi-gelatmous fluid The cyst wall was then ligated at the attachment to 
thyi Old gland and as close to the hyoid bone as possible The bands were cut, 
die pietiacheal fascia closed the platysma sutured and the skin wound closed 
The lecoveiy was uneientful 





Pig I — Thyroglossal cyst, anterior view 
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Pathologist ^ Rcpoit — The speamen consists of the wall of a c}st about 
the size of an almond, having a lagged lining and smooth oiitei surface 
Externall)^ it is attached to an elongated mass of tissue about an inch long, 
appaienth the wall of the th}roglossal duct 

MiC! oscopic Dcsaiptiou — a The wall consists of a dense scleiotic fibrous 
tissue containing masses of colloid inclosed m the mtei slices and in what 
appeal to be dilated liimime 

h Fibious tissue stiuctuic surmounted b)' laminated wall containing a 
sjstem ot capillaiies filled with led cells, and having a homogeneous free 
surface At one end is a portion of the same structuie seen in colloid masses 
Diagnosis C} st of thyroglossal duct 

RHINOPLASTY TOR SYPHILITIC DEFECT OF NOSE 
Dr RorcRT H I\y exhibited rt\o casts of total ihinoplasU for s}philitit 
defect of the nose, in which the Indian flap method as modified by Y P Blair 
was used \ single flap is cmploied to foim the entiie external nose, its distal 
end being folded to foim columella and lining for ala.’ These cases demon- 
stiate conclusneh that In this method sufficient piominence of the lower part 
of the nose can usualh be obtained without the use of cartilage or other sup- 
porting tissue m this legion Cartilage is onl\ implanted in these cases wdiere 
the nasal bones themsehes give no jiiomincnce to the ujijjer part of the nose, 
and CAen heie it is not usuallv necessan In one of the cases no cartilage 
whate\ei w’as emploccd In the olhei, a small piece of costal cartilage was 
implanted ocei the depiessed nasal bones high uj) beneath the forehead flap 

INTRAPERITONEAL IRA^NSELSION EOR HELENA 

Du I Ralsiox Wells leported the histoi} of a male infant, ten months 
of age w’eighing secenteen pounds, who was admitted to hospital, October 
II IQ24 on account of peisistent \OKhng of lilood pei ainiin Fne weeks 
ago It fiist passed liloodv bowel mo^ements Tw’o weeks latei the same 
blood losses occuiied The clay befoic admission its stool W’as “blackish’ 
in color and \er\ haul Ihe patient W'as ecidenth in distress when passing 
this stool, as show'll b} drawing knees up and crcing immediatelv aftei it 
\n enema seemed to leheve the pain but the bain liccame so cold that hot 
w’ater bottles weie necessan foi local lioch application It \omited tw'ice on 
tins dac , no gioss blood in comitus 

When admitted the child looked secereh ill and w'eak but w'as in no acute 
distress Isceivpale no flushes Bieathing is 72, w’lth sometimes an expira- 

ton giunt, pulse rapid, 160 and threacR Temperature 103° F-i04° F 
Is most comfortable l}ing w'lth light leg diawm up Resents disturbance 
\bdomen slight!} distended and moving wuth respirations Palpation show’s 
generalized tenderness and lesistance especiallv maiked on w’hole light side 
No palpable masses nor localizing point 01 points of tenderness Peiistalsis 
actne Rectal examination gaAe no additional information The geneial 
phvsical examination is negatne except foi the left thoiax w’hich shows a 
slightlv impaiied percussion note and slight impaiied resonance over the low’ei 
lobe posteiioi No alteiation in bieath sounds No lales Plead, heart 
extremities and nervous system negative , negative ui me 
Blood — Hb 30 per cent , led blood cells 2,300,000 
Third Dav — Daik stool passed with large clot of blood No vomiting 
but along tow’aid evening appealed in a condition simulating collapse and 
some liquid daik material lesembling blood w’as passed per lectum Fne 
cc of horse seium w’as gnen mtermusculai Iv 
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Sixth Day — Condition impioving, no more hemoirhages seen Teinpeia- 
tiiie now aiound ioo°, respiration and pulse m propoition No cough 

Seventh Day — Slight hemonhage Temperatiue, pulse and lespiiation 
became piactically normal at this time Slight hemorrhages occuned Octobei 
23, Novembei B, Decembei 17, Decembei 27, Januaiy 2, Januaiy 3, quite 
copious hemonhages occurred November 6, December 25 An intiaperi- 
loneal transfusion of citrated blood was fiist given October 19, when 
100 c c of the blood was injected At this date the haemoglobin had 
fallen to 22 per cent The propoition of Hb lapidly lose after this injec- 
tion until at the end of ten days it marked 55 pei cent After the copious 
hemonhage which occuned November 6, it fell again to 20 per cent Repe- 
tition of the intiapentoneal transfusions of 100 c c of blood November 20 
was followed by the same gradual increase in the haemoglobin index until by 
Decembei 12 it reached 60 pei cent After the hemorrhage of December 17 
a tiansfusion was at once lesoited to, with again a lapid use of the Hb 
index to 65 pei cent The lepeated hemonhages late in Decembei and during 
the fiist week in Januaiy, 1925, caused the decision to make an explorative 
abdominal incision An X-ray examination had been made Decembei ii, 
with the lepoit that the plates indicated a marked naii owing of the lumen of 
the tiansveise colon for a distance of about three inches near the median 
poition on the right side, just above umbilicus 

The von Pirquet reaction was slightly positive 

Januaiy 7, under ether, a median incision of the abdominal wall was 
made A good exposure was obtained Nothing abnoimal was detected, 
except some enlaiged intiapentoneal glands No free fluid No mduiations 
01 ukeiations seen nor polyps jDalpated One hundred c c of citrated blood 
was put into the peritoneal cavity, and the incision closed The opeiative 
lecoveiy was uncomplicated 

The little patient was retained m the hospital for four months longei, 
slowly improving, but with a gradual fall in the hemoglobin index When the 
child was finally sent home, May 17, it weighed eighteen + pounds, and its 
Hb index was 35 per cent 

Dr Calvin Smythe piesented a chart which Doctor Sweet and he worked 
up some five 01 six yeais ago when they weie making some studies on mtia- 
abdominal absoiption Using the red blood-cells as an indicator m lymph 
collected fioin the thoracic duct and watching how quickly it came thiough 
They found that the invariable lesult was that in 20 to 30 hours they would 
get lymph which was absolutely coloiless, then a faint trace of color and 
stiaight on until they got fluid which was similai to venous blood It could 
be seen that it contained red blood-cells On dogs which were afteiwaids 
post-moitemed they invariably found the pleural suiface of the diaphragm to 
contain laige amounts of blood, as if there bad been hemonhage Since 
Supeistem and Stanby wiote then papei on intiapentoneal infusion, he had 
used the method about twenty-five times in the past year and had found 
it an excellent one, especiallj'- in childien It is relatively painless and gives 
excellent lesults One does not get an immediate effect, but it seems to be 
moie lasting than intiavenous injection He had had no tiouble with it 
Anothei point m its favoi is that one does not have to type the blood Thev 
weie able to use a donoi in many cases that foi the purposes of intiavenous 
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injection would not have been the correct type In this method they used 
500 c c of the blood with no deleteiious effects 

DEPRESSED FRACTURE OF TFIE SKULL INVOLVING SPEECH CENTRE 
Dr John S Rodman repoited the Instorj of a man, thnty-one years of 
age, who three days prioi to admission to the hospital was intentionally struck 
by a thrown lock in his left tempoi o-pai letal legion He fell to the ground 
and was momentarily unconscious Was picked up at once, regained con- 
sciousness, but was dazed and had no memory of what had struck him when 
taken to the accident waid of a local hospital about fifteen minutes later He 
was given first aid there, but then allowed to lea\e, and went to the police 
station and made a leport of his injui) He reinembeis leaving hospital in a 
machine and being diiven home Plad a good deal of headache and con- 
fusion Vomited aftei reaching home and at inteivals during night On 
following day headache continued and vomited once that morning, was restless 
and complained of continual headache, pain m lett aim, shoulder and jaws 
Following day about same lie was admitted to hospital on the morning of 
the thud da}' following accident as his jjhysician felt that he was not improv- 
ing and that he should be under suigical obser\ation 

The following additional infoiination was obtained from his brother upon 
admission Theie had been no unconsciousness no incontinence of faeces or 
urine, no paial}sis noted Vei}' lestless, keeps hands to head and complains 
of light hurting eyes Asks continuously foi water but will not eat solid 
foods, largely because of pain in jaws Confused, perception slow and speaks 
with difficulty Several atteinjits befoie right word is found Does not sleep 
but does not notice what goes on around him 

Physical examination made three da\s aftei accident Eyes — pupils equal, 
leact to light, sluggishly to accommodation Tongue protrudes with diffi- 
culty because of stiffness of jaws No apparent tendenc} to protiude to one 
or to the othei side On showing teeth right side of face seems to lag a little 
and this side of face seems to be smoothed out Apparently has more power 
in left than in right arm No differ encc m lower evtremities lendon 
leflexes diminished No clonus Tests foi sensation unsatisfactory owing to 
patient’s mental condition, as he is conscious but iriitable and mentally dull 
Blood-pressure 118-78, P R 60, temperature 98 The diagnosis arrived 
at was extra-duial hemorrhage with fiactuie of vault X-raj showed a frac- 
ture apparently not depressed, m the left tempoi o-parietal region 

Operation revealed a ciiculai fragment of skull drnen mwaid over left 
temporo-parietal region No extia-duial clot Dura not opened The 
depressed fiagment was elevated 

The man, aftei remaining about same foi four days as before operation 
began to improve, his mentality cleaied, speech returned to normal He 
was discharged well, ten days after operation 
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TREATMENT 
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Recent repoits in the literature of cancer of the thyroid, chiefly from 
German and American soiiices, are considerably at variance in legard to the 
method of choice and the results of tieatment of this condition Some in 
Geimany have noted recently a movement in favor of radiation of malignant 
goitre, similai to that which has already taken place m the case of cancer of 
the cervix of the uteius/” while others relegate radiation to a very insignificant 
idle as a soit of placebo tieatment of advanced hopeless cases 

In view of some wteiesting points discovered in a studv of 33 cases 
treated at the Memoiial Hospital, it appeared woith while to review the 
hteiature m oider to collate some of the more remarkable features of this 
disease and to bung together the conflicting statements of various writers in 
the hope that thereby the present situation may be somewhat clarified This 
paitial review of the literatuie, logethei with a leport of the cases treated 
at the Memorial Hospital, constitutes the subject-matter of this article 
Because of the maiked variations in the stiucture of thyioid tissue, both 
normal and neoplastic, depending upon functional activity and various other 
factors, special standaids^® are required m the interpretation of its tumors, 
whicli do not apply elsewheie The malignant qualities of a thyroid tumor 
must be judged less from the microscopical appearances and more from the 
clinical aspect Allen Graham says “ So far as diagnosis is concerned, it 
makes veiy little practical difference what the tumor looks like under the 
microscope The malignancy depends upon the tendency or capacity 

of the tumor to invade locally, cause local destruction, give distant metastases, 
and finally to lesult in the death of the patient Local invasion is the 

most important index of malignancy ” 

Much IS written about sarcoma of the thyroid, but Ewing finds that the 
mesoblastic ougm of most of the sarcomas leported m the literature is highly 
improbable, and that the occunence of true sarcoma of the thyroid in man 
still reqmies demonstration 

Iliwlogy Long Duration of Pieemlmg Goi/ie— Practically all writers 
with the exception of Blooclgood, emphasize the frequency with which a 
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malignant tumoi of the thyioid is piecedecl by a long-existing enlargement 
of the gland Bloodgood/’ wilting in 1906, found in 9 cases of cancer of 
the thyioid a histoiy of goitie eailiei in life in only one case On the other 
hand, Balfoui - of the Mayo Clinic, in 1918, stated that in his expeiience he 
had not met with a single case which ga\c unmistakable evidence of having 
developed within a noimal thyioid lie believes that “an incontiovertible 
aigument foi opeiation in cases of adenomatous goitie is the fact that cancer 
IS piactically not known to have develoj^ed in .1 healthy thyroid gland Pre- 
existing disease h.is <dways been in evidence, so that adenomatous goitre 
may be looked upon, to a ccitain extent, as a precanceious condition ” 

L B Wilson,” at the M.iyo Clinic, found in 1921 that of 290 inalignant goitres, 
159 had an cnliigcnient of the thjioid foi fi\c years 01 longer, and 229 for more than 
one year He stites” that many cases appaicntly start as adenonus in the third decade 
and progress veiy slowly ‘‘ lluis, while a sudden incre.ise m rate of growth of a long- 
standing nodular tumor of the thyroid m a patient more than thirty-five ^Lars of age 
IS stiongly indicatne of beginning malignancy, a slow continuous growth of a nodular 
tumor may he almost equally indicative of the s.imc condition ” 

Muller and Speese'" found that 53 per cent of their c.ises ga\e a history of a 
previous goitie, and that in over one-half of these cases the goitre had existed for more 
than ten years Combining their figuics with those of Ehrhardt they found the duration 
of previous goitres as follows 

I to 10 years, 33 c iscs 30 to qo years, 9 cases 

10 to 20 years, 21 cases 40 to 50 ycirs, 3 cases 

20 to 30 years, 16 cases 

Speese and Brown,” in a study of 28 cases, found a history of preexisting goitre 111 
22, or 785 per cent, with the following distribution 

3 yeas, i case 15 yens, C cases 

6 years, 2 cases 18 years, i case 

10 ycais, 3 cases 20 ycats, i case 

13 ycais, I case 

Simpson” states that go per cent of the carcinomas spring from preexisting goitre 
Trotter” thinks that carcinoma never appears except m a gland pieviously abnormal, 
while John Rogers '' has stated that clinically he has observed tw'o varieties one type 
developing extensively thioughout the gic.itcr part of a long-standing simple goitre, with 
early involvement of lymphatics, the othci t\pe oiigmating and remaining in some 
localired portion of an otherwise healthy gland, being hard and nodulai, and involving 
lymphatics veiy late 

J late Mason‘d reports a carcinoma in a man of fifty-nine wdio had first noticed 
a small lump in the thyroid soon after he had been strangled in a fight when onlv 
sixteen years old This lump remained stationary in sire for twenty yeais, then for two 
years it enlarged until it reached the sire of a lemon, again remaining stationary 111 sue 
for twenty years, having begun again to cnlaigc one yeai previous to Mason’s obscivation 

Kraus relates the history of a man of sixty-seven wdio fii st noticed a goitre 
twenty-nine ycais before, md who during a peiiod from 1899 to 1913 had thice operative 
removals, followed each time by a recurrence He states that most cases have had a 
goitre for ten years or longer 

Klose and Hcllwig” comment on the long duration of preexisting gortre in many 
cases, mentioning one case that had a goitre for twenty-six years, and express the opinion 
that malignant struma is most frequent in the fifth decade, not only because cancer is a 
disease of middle and old age, but also because in these ycais the nodules of nodular 
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goitres are ni their stage of maturity and degeneration They find that 
(Schmieden’s Clinic at Fiankfurt). cancer begins almost exclusively in 
pole and state that similar observations, though not so pronounced were ^ 

Boskrt Their explanation is that in general the gro^^dh of the "ovules of a nodula 
goitre begins in the right lower pole, and that therefore it is there that the larges 
most degenerated nodules are found Delore, Lucke, Carrel-Billard, and Lartigau a 
cited by Speese and Browm'’ as laying much stress on the etiologic significance of bemg 
growths Bland-Sutton^ states that cancer of the thyroid is more liable to attac a 
diseased thyroid, and in common wath many other writers mentions the oft-repeated 
statement that cancer of the thyroid is more common m endemic goitre regions 

Allen Graham’^ states that 95 per cent of the malignant growths of the thyroid 
are carcinoma, and of these fullv go per cent arise from fetal adenoma, passing through 
the stage of “ malignant adenoma ” He finds a small number of carcinomas not dependent 
upon adenomata for their origin, most frequently papillary carcinoma, which, according 
to him, seems to originate m papillomatous processes found m non-adenoma to us as well 
as m adenomatous (not necessauly fetal) thyroids 

Finally, Ew-mg’® states that fetal adenoma may give origin to adenocarcinoma, 
carcinoma and man}’’ so-called sarcomas, it arises early m life and appears as a definite 
tumor usually before the twentieth year Under the capt'on adenocarcinoma or malignant 
adenoma he states that the appearance of the tumor is usually preceded by a period of 
slow’ enlargement of the gland w’hich may extend over several years Again, under 
papillar} epithelial tumors, some of which are malignant, they “ are usually preceded by 
chronic enlargement of the thyroid and growth is relatively slow” Undei carcinoma, he 
states “ most cases arise m goitrous glands ” 

The sloiv grow’th in some cases of thyroid cancer suggested to Chambers’' that in 
many instances the condition is one of continuous slow' development of a malignant goitre, 

1 ather than a malignant growth superimposed upon a benign one Ewing, on the other 
hand, states that the usual clinical history indicates that a long period of benign over- 
growth precedes the malignant tumor, and that there are many indications that tumors 
of the thvroid, as in many other organs, fall into tw'o groups, embryonal and adult, and 
that each variety includes some forms of adenoma and carcinoma He thinks that some 
atypical, usually rapidly growing tumors described as sarcoma, appear to find their true 
evplanation in an embryonal epithelial origin 

'icutc Caicinoiiia — In contrast to slow grow'th of thyroid carcinoma some have 
described an acute form of cancer Ewing has observed tw'o very acute cases in young 
women Moure and Liebault cite a case in a man of fift}-n!ne, m wdiom within thiee 
months a large tumor simulating Riedel’s ivoody strumitis dei'eloped In this case, how- 
ever, It proved to be an infected carcinoma At the onset he had a severe cold, and they 
raise tlie^ question w'liether the infection did not stimulate a previously latent cancer 
Bouman also mentions acute thyroid carcinoma 

Role of Infcchov —Bouman also discusses the relation between infection and the 
development of th}roid cancer He quotes Carrel-Billard as follows "‘At the Lyon 
C line the patients often observe some infectious disease just about the time of the 
daelopnient of the malignancy Many times an enlargement of the neck starts after an 
attack of la grippe ” “ This influence of infection is real,” says Carrel , “ we do not 

bcheie tliat it is a mere coincidence ” Poncet m the same clinic had observed long before 
intimate relationship betw'een some inflammatory condition of the 
pharinv or tonsil and certain tumors of the thyroid De Quervain“ notes previous 

;;r ‘:r i: 
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T) 010)1(1 — Trauma lias been accorded a place m the etiology of thyroid cancer bv 
several wntcis” In this connection Balfour mentions 7 cases that had been treated by 
injections of various irritants and by application of absorbents (See Mason’s case, 
developing after strangling ) 

P)cgiwiicy — Many cases are attributed to or aggravated by gestation'" Speese and 
Brown cite Kaufman (no reference) as authority for tuo cases closely associated 
with pregnancy 

O/Zic) Faclois — Various other factois, such as carrying heavy burdens, menstrual 
congestion, menopause, local atherosclerotic changes in the vessels, and repeated 
“ Einklemmung ” of retrosternal nodules with attendant crushing and circulatory dis- 
turbances, are given by Klosc and Helhvig 

Ficqiicncv of Cancel Found in Gotti ck — Of 1-4,456 goitres seen at the Mayo Chine 
from January, 1910, to August, 1018, Balfour found that 1 19 per cent showed malignant 
tumors He states that, as pointed out by Plummer cancer in their experience has never 
been found in a distinctly and purely hyperplastic gland (cxophthalnuc goitre) Exclud- 
ing, then, exophthalmic goitre, of the reniaimiig 6359 cases of goitre, cancer was found 
in 16 per cent In 1921, fiom the same clinic, Wilson reported that of a total of 
16,549 goitres, including exophthalmic, 290 or i 75 per cent, showed malignant tumors 

DcCouiccy*’ found in 3640 goitres, of which 1242 were operated on, 16 proven and 
8 doubtful carcinomas, giving a total doubtful ratio of about 0 7 per cent 

Speese and Browai in 426 lesions of the thy roid found carcinoma m 19 and “ sar- 
coma ” in 3, a total percentage of over 5 

Simpson found that 4 per cent of all tinroids examined by him microscopicallv 
showed malignant disease 

Jackson m one senes of too cases of goitre in Wisconsin, found 4 cases of cancer 

John Rogers in 1917 stated that the disease was relatively rare in his experience, as 
he had records of only 12 cases 

Hueck” found 10 malignant tumors in 212 cases of goitre operated on (4 7 
per cent ) 

Junglmg" estimates from clinical obscrv'ation that 3 to 5 per cent of all goitres 
are malignant Klosc and Hcllwig found 20 malignant goitres in 655 operated on (3 
per cent) Other recent German figures arc as follows Nngch 42 per cent Oberst 
4 to 5 per cent , Schacdcl 3 3 per cent 

Non-occiiiiencc of Cancel in Eioplilliahnic Gotlic — While Balfour Herbst,"” and 
Speese and Brown state that cancer has never been known to develop in a true exoph- 
thalmic goitre, Ewing states that true tumors may' develop in the Graves’ thy'roid, 
though rarely He considers it possible that the initial hvpcrplasia belonging to the 
general disease passes rapidly into a malignant overgrowth, which thereafter dominates 
the clinical picture However, many' cases of thv'roid cancer are complicated by the 
existence throughout their course, or before the tumor becomes apparent, or at some 
time during their course, by symptoms of Graves’ disease, which may obscure 
the diagnosis 

There were symptoms of intoxication in 26 of Carrcl-Billard’s 83 cases,'* and Speese 
and Brown observed in 5 of their 28 cases the following symptoms 

1 Rise in tempciature to 38-385 to 39° C which mav piecedc the tumor The 
patient becomes cachectic, and only after the lapse of some w'ceks is the cause (cancer) 
demonstrable Fever, “ more constantly found in sarcoma ” than in carcinoma, is 
regarded as a symptom of altered thyroid function 

2 Symptoms of exophthalmic goitre 

3 Disturbances in nutrition — first loss 111 vv'eight l^nnary disturbances, either 
increase or decrease, are frequently met 

Klose and Hellwig find that in their locality' symptoms of Basedow' must be regarded 
as a very frequent and important initial sign of malignant change in a goitre, though they 
regard this manifestation as being rare elsewhere 
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Incomplete Basedow sj'mptoms were associated with one case having a small thyroid 
tumor with bone metastases, reported by Tixier and Duval ■* 

— In contradiction to other wi iters, De Quervam is said to have observed more 
malignant tumors of the thyroid in males Most writers find it about twice as frequent 
m females, the following ratios being given Balfour 65 35, Wilson 69 31, Muller and 
Speese 60 40, Orcel 14 6, Carrel-Billard 5 3, Delore 4 i, Hueck 6 3 

Pathological ClassificaHoii of Malignant GoitiC '; — Modern American 
suigical liteiatuie usually considers malignant tumois of the thyroid undei 
jiractically the one heading of “ malignancy/’ or if an attempt is made to 
classify them, the classification is confused by retaining such teims as mixed- 
and spindle-cell sarcoma and small round-cell sarcoma, terms which m most 
cases could piobably better be leplaced by the name of some form of carci- 
noma The following classification is pioposed as an adaptation of Wilson’s, 
arianged to show morphological relationships 


From true thyroid 
tissue 


f Adult thyioid tis- 'j 
J sue (n 0 r m aP) •, 

I proliferating and f 
L metastasizing J 


r Adenocarcinoma 


r Embryonic thyroid ') 
tissue, proliferat- I 
ing and metasta- [ 
sizing J 




Malignant adenoma 

( Subvariety) pa- 

pillary adenocar- 
cinoma 


/'Carcinoma (Sub- 
varieties) me- 
dullary, s c 1 1 - 
rhous, malignant 
papilloma, s a r- 
coma-like forms, 
metastasizing col- 
loid goitre 


From associated or adja- 
cent tissues 


From remnants of lateral 
thyroid anlage (post- 
brancliial body) 


From paiathyroid bodies 


Struma postbranchiahs 
(Getzowa) (small alve- 
olar, large-cell adeno- 
carcinoma) 

Parathyroid struma (gly- 
cog e n-c o n t a 1 n 1 11 g 
struma, Th Kocher, 
Jr) 


Squamous carcinoma 


From thyroglossal duct 
and Its pyramidal pioc- 
ess, or cancer of cesoph- 
agus, or cancer of 
larynx, or branchio- 
genic cyst 

62, or 29 8 per cent , were carcinoma, 

102, or 492 per cent, ^vere malignant adenomas 

m nr malignant papillomas, and 

9 . r 9 2 per cent , were called sarcomas 
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Clinical Dijjei cntiation of Vaiious Vanctics of Malignant Goilte — Kocher (Sr)” 
has given some ^ery suggestive diagnostic points in an attempt to differentiate clinicallv 
between the various forms of malignant thyroid tumors As such differentiations are not 
commonly found m the English literature, it seems worth while to reproduce them in 
part here 

1 Adenocai cinoma, " zmichcindt Stitnna” of Langhans — “Ihe more a goitre 
presents itself as a larger, circumscribed mass, prominent on one side in spite of rapid 
growth, and the more distinctly it retains a certain mobility m spite of increased con- 
sistence (often with slight tenderness to pressure), zc , the less marked the attachment to 
surrounding structuies still remains after a period of months or e\en one or two years, 
so much the more have I reason to think of the wnichernde Stiunn The surface may 
present, also, a regulai foim In further support of this diagnosis are the large arterial 
vessels, at times the large branches of the superior thyroid arter>, which may be felt upon 
the tumoi It is all the more favorable to this di ignosis if marked signs of stasis in the 
form of dilated subcutaneous veins arc not present ” 

2 Alahgnant Adcnnpapillonia Cvlindi occlliilan Tht most characteristic type of 
this tumor is the goitie which grows slow'h, forms tumors of smaller sire, after excision 
recurs only locally, after a certain time results primarily m involvement of Ijmph-nodes, 
but possesses no great tendency to produce metastases ” 

3 Canitioma — “One is always inclined to consider as carcinoma a tumor of the 
thyroid itself wdiich grows ripidh, is firm and knobby, only slightly moiablc, presents 
sjmptoms of adhesions to the adj.icent organs, if there be added thereto early Ijmph-nodc 
invohement, which forms tumors, usual^ multiple, behind the stcrnomastoid and from 
there upwards and downwards ” 

4 Pat ath^i Old Stiunia — “ It seems justifiable to think especially of parastruma when 
a firm, knobby, usuallj not rery large tumor has dc\ eloped towards the clavicle (it is 
however, always unilateral and united w'lth one of the kitcral thyroid lobes), and thus 
is deeply situated, is fairly firmly fixed, has recenih de\ eloped relatively rapidly on the 
basis of a slowdy growung goitre, and when, together with this increase in growth, 
marked dyspneea, hoarseness and dysphagia have appeared with absence or diminution of 
pain and adenopathy despite signs of increased fixation to the trachea ” 

Symptoms and Diagnoui — In general there aie no characteristic catlv SMiiptoms of 
cancer of the thyroid The diflicultv of early di.ignosis is strikingly showm b\ the fact 
that at the Mayo Clinic 70 per cent were missed clinic ill> “ Rate of growth is not a 
reliable criterion, for, as stated by Wilson, ‘while a sudden increase in rate of growth 
of a long-standing nodular tumor of the tinioid m a patient more thin thirtj-five years 
of age IS strongly indicative of malignancv, a slow continuous growth of i nodular tumor 
may be almost equally indicatn e of the same condition ” In 46 per cent at the Mavo's 
the diagnosis of a malignant tumor was not even considctcd until the operation or the 
pathologist’s examination revealed the true condition" Balfour says this figure could be 
low’ered if in the large gioup of hard 01 firm adenomas the possibilitv were regularly 
noted, but the total percentage of accuracy >n diagnosis w'ould thus be lowered, because 
of the small percentage of such adenomas that are malignant He mentions the con- 
fusing changes m ceitain enlarged thyroids that are not malignant, especially lowMying 
adenomas in wdiich consistence is increased by the presence of a considerable deposit of 
lime salts He points out the frequent close analogv bctw'cen benign nodules and malignant 
masses, in that both icmain covered by healthy thvroid tissue until they have reached 
considerable size Carcinoma of thyroid almost invariably develops from within outw'ard 

Thus, small areas of carcinoma are sometimes found in the routine pathological exam- 
ination of adenomas removed at operation" Yet the difficulties of pathological diagnosis 
in this field are w'ell knowm , w'hen the cancer has broken dowai, and especially wdien it has 
developed within a cyst, atypical microscopical pictures are often found, not agreeing with 
the surgical findings “ Even nodular enlargement may be absent, as Klose and Hellwig 
find a wdiole series of cases wuth but a uniform ^welling of the gland Hmterstoisser 
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collected 17 cases beginning as diffuse infiltration, and Friedland describes carcinoma 

'''^^'inlrale^rnTistLce mfy be produced by the presence of calcified or fibrous benign 
nodules Kraus finds that the diffeiential diagnosis from chronic strumitis is most ditficul 
In both chronic strumitis and cancer there may be fixation, radiating pains and trachea 
stenosis, and he doubts whether the sign of Delorc and Alamartme (involvement of both 

sides in chronic strumitis) is regularly present 

Oehler thought in 1919 that he had discovered an additional sign of malignant goitre 
m the loss of the shadow of the trachea on the rontgenogram, believed to be due to the 
infiltration of the trachea However, Klose and Hellwig point out that Pfeiffer has 
shown this sign to be unreliable, and indicative merely of antero-posterior compression 
of the trachea (and theiefore present at times m benign tumors) 

Decreased mobility is only to be demonstrated when the capsule of the thyroid has 
been infiltrated'"’ In one case the enlarged right lobe moved perfectly well with deglu- 
tition, but at operation a large section of oesophagus was found to be involved The 
point about fixation is not whether the goitre is so fixed that it cannot fieely accompany 
the trachea upward during the act of swallowing, but whether the goitie can be moved 
with reference to the trachea or other structuies in immediate apposition to it 

Dysphagia, according to Klose and Hellwig, is not a result of pressure, but is due 
to attachment of the grorvth to the oesophagus, and is therefore seldom found with 
benign goitres, and then only when there is growth between the trachea and oesophagus 
Actual invasion of asophageal (or tracheal) lumen is rare^® Thus, a stomach bougie 
can usually be passed smoothly thiough the oesophagus ^ 

The radiating pains, especially to the distribution of N occipitalis major, also the 
second, thud and fourth cervical nerves, aie not an early symptom Balfour finds 
that rarely hoarseness and dysphagia may occur early, and that in the absence of other 
symptoms, they are suggestive Recurrent nerve paraydsis is the earliest sign of nerve 
involvement, and occurred m one-third of Schaedel’s cases The changed position of 
the larynx aids in producing hoarseness by the consequent circulatory changes m the 
laryngeal mucosa Lar3'ngological examination may reveal posticus or total paralysis 
of the laryngeal muscles, or the sabre-sheath stenosis of the trachea, or infiltration of the 
tracheal wall , in the latter case direct laryngoscopy is said to be dangerous 

Partial 01 complete palsy of the arm was seen m three cases by Schaedel Sympa- 
thetic paialvsis, producing enophthalmos, narrowing of lid aperture, contraction of pupil 
and paleness on the affected side, with congestion and sweating on the sound side, 
occurred in two of Schaedel’s cases Pressure on the vagus, leading sometimes to cardiac 
disturbances, is mentioned by Muller and Speese Venous stasis and thrombosis are of 
common occurrence, and growth into ^elns may occur even with an intact capsule,®® and 
even with histologically benign tumois“ Klose and Hellwig find that enlargement of 
the I ight heart is frequent, and they interpret it as being due partly to the obstruction 
to the venous circulation, and partly to changes in resistance m the lesser circulation 
through narrowing of the trachea 

As mentioned above, various toxic changes may be found, such as tachycardia and 
caidiac irregularities 

Actual cancer cachexia is rare, according to Klose and Hellwig, and loss of weight 
c?' "" result of dysphagia, pains, insomnia, etc, or, m the experience of 

Vo.nn'cT.T 'f ■■"'T"';'' "*'“”** without 

>h<sem„u„,„g the Tumor me"* gauger of 

imma'TTMrTr’’'’"'''®'""’," “""'‘I'"'* remarkable feature of tbvroid carci 

n rcqucncy u.th which ,t disseminates However, Eltrhardt md Koclier 
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(cited by Schaedel) and Kraus state that metastases occur in about 90 per cent of the 
cases Usually lungs and bones are given as the most frequent sites of metastases, but 
Schaedel found the following distribution 


I 

Regional nodes 

II cases 

2 

Plilal and bioiiciiial nodes 

8 cases 

3 

Lungs 

5 eases 

4 

Bones 

4 cases 

5 

Stomach 

2 cases 


In this country Herbst at the Maj'o Clinic finds that bone metastases are rare, and 
that the lungs and liver are the most common location of secondary growths Some ha\c 
believed that bone metastases ma\ appear at points of hemorrhage following trauma,’" 
but, as in other tumors, a true relation to trauma ma\ be questioned Bone metastases 
may have a predominating osteoplastic character,”.’" and fractures occurring may heal” 
On the contrary, Aschoff' states that the bone metastases ha%e no osteoplastic tendencj, 
destroying the bone like primarj central bone tumors, and causing in the spine, for 
example, collapse with compression myelitis 

The route of metastasis is especially frequcntlv through the blood-vessels, and 
Graham, in a recent communication,"' advocates making use of the criterion of local 
invasion of the blood-vessels to distinguish nnhgmnt from benign adenomata On that 
basis he has reclassified as benign, 43 adenomata which he had formerly consid- 
ered malignant 

Ehrhardt'" gives the following order of frcqiiencj of iinolvemcnt of various organs 
Lungs, 129 cases, bones, 66 cases, liver 36 cases, kidnejs, 20 cases, pleura 16 cases, 
brain, 12 cases, and other organs, 13 cases 

Occasionallv the involved regional Ivmph-nodes with a small primarj tumor mav 
give the clinical picture of Hodgkin’s disease or Ivmphos ircoma of the neck, as in a case 
seen recently at the Memorial Hospital Moreover, the tumor maj arise in lateral 
aberrant thyroid tissue," and thus produce one of that numerous group of cases mth 
tumor of the side of the neck in which no clinical diagnosis can readily be made 

Metastasis to the heart, a v'ery rare occurrence, has rccentlj been reported bj Eisen, 
in a case having wide dissemination of the disease 
Hiemoptysis is a frequent result of lung metastasis 

Complications — Ulceiation of the trachea vvdien invaded b}' the growth 
often giv’^es rise to septic pneumonia, usually rapidl}^ fatal ■* ■*" Hemorrhage, 
oedema of glottis, staivation from dysphagia, and suppuration of the tumor 
are also causes of death and occasionally piessure due to sudden hemorrhage 
within the tumor may prove fatal 

Tieatmciit — Considerable disci epancy appears m the modern literature 
as to the lelative value of suigeiy and radiation m the treatment of malignant 
tumors of the thyroid 


Bland-Sutton states that the verj scanty literature in relation to the operative treat- 
ment IS a clear indication of the hopelessness of such treatment , while in respect to the 
radiation treatment, A Kocher,” m a recent article, states that the few publications show 
that the results are not worth publishing 

Perthes, who has constantly observ'ed the effects of rontgen-ray on tumors since 
1903 and has compared the results with those of surgery, and who vv^as one of the first 
to oppose his observations and vnew'S to the over-enthusiastic hopes of German clinicians 
about the results of radiation,"" has this to say about surgery in carcinoma of the 
thyroid “As total extirpation of the thjroid is not permissible, so in most cases a real 
radical operation is not possible, and as far as I can see, nothing is known of a 
lasting cure ” 
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Tlie experience of Balfour and others “ indicates that there is no hope of cure by 
sureciv when the growth has piogressed sufficiently to enable making a clinical diagnosis, 
and 111 fact DeCourcy states that m every case so diagnosed death has been hastened 

by operation , 

A Kocher claims 8 o to go per cent cures, “ as in other organs, by surgery in what 

he terms a) cal early operation, 1 1>, before metastasis or growth thiough the penthyreum 
As soon as the above conditions aie passed, he says, the prognosis becomes- very bad, 
in fact worse than with malignant tumors of other organs 


When one consideis the difficulties of making an eaily diagnosis of cancer 
of the thyioid and the fact that the conect diagnosis in the real eaily cases is 
11101 e commonly made only by pathological examination of a supposed benign 
adenoma, the fact that many patients, perhaps the majority, with adenomas, 
refuse opeiation, and fuithermoie, when one takes into account the variations 
in the natuial histoiy of cancel of the thyroid, fiom slow continuous giowth 
of a goitie to rapid enlaigement of a pieexistent goitre and the very acute 
type, It must be evident that the attainment of any such peicentage of cures 
of thyroid cancer m gencial, as Kocher claims must, for a long time at least, 
lemain hopelessly utopian Consideiing the actual state of the public’s knowl- 
edge of medical matters and the geneial piofessioiTs lack of training m the 
clinical diagnosis of tumois, there is no question but that the majority of 
patients having cancel of the thyroid will continue foi a long time in the 
futuie, as they have in the past, to fail to reach competent hands until a 
clinical diagnosis can readily be made, and therefore when it is too late to 
operate Theiefoie the treatment of thyroid cancer may be expected to 
continue for some time to be the tieatment of cases which the best suigecns 
acknowledge do badly by opeiation 

Let us examine in more detail what some of the lesults of suigeiy aie 
The common view among suigeons is that the best attack on the problem of 
thjaoid cancer is by way of pievention , i e , to remove all adenomas, which are 
coiisideied chief source of caicinoma in this organ "b f*!- 

Howevei, actual lemoval of all adenomas would in many cases be equivalent 
to total extirpation of the thyroid The common practice of removing simply 
the one oi two laige nodules which are palpable, leaving the numerous othei 
small nodules which are not palpable to pioliferate latei, accounts for the 
fiequent liistoiy of local recurience That the early removal of the oidmary 
benign adenoma is not a suie pieventive of malignant degeneration ” is sub- 
stantiated by Klose and Hellwig’s obseivation of thiee cases of cancel of the 
thyroid in which such opeiations had been done This contiadicts the claims 
of leading Ameiican suigeons DeCourcy states " Surgeiy offers loo per 
cent cure in adenomata, with moitahty of less than r per cent ” 


Excellent results aie claimed for surgery in those cases in which no clinical sign 

r 70 per cent free from lecur- 

of an removal of one lobe 01 only the enucleation 

SsotlnroTT'' DeCourcy discovered 12 certain and 8 doubtful cancers in 

Xi " ^3 montbs, another 

- > ars, one had a lecurrence after ? years but was still living, one was living and 
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well one year, 4 for two years, and 12 for 3 years On the other hand, of his 4 cases 
in uhich a clinical diagnosis could bt made, all died — one in 18 hours, one in 10 days, 
one in 6 months and one in g months 

A Kocher’s rather staithng figures of 80 to 90 pei cent cures m real early operations 
apparenth are based on 10 such cases which he has had under observation, free from 
recurrence for from 3 to 20 years ' 

At the Mayo Clinic, Herbst found the following results of operation no cures in 
19 cases of “sarcoma,” 5 per cent 5-year cures of 62 cases of carcinoma, 176 per cent 
5-year cures of 102 cases of malignant adenoma and 33 per cent 5-year cures of 24 cases 
of malignant papilloma Encapsulation of the tumor greatly favors freedom from 
subsequent recurience, 47 pei cent of the encapsulated tumors as against only 26 per 
cent of the non-encapsulated tumors having remained free from recurrence Sixteen 
of the 19 cases of “sarcoma” died within one jear after operation, the average post- 
operative course being 6 months Forty-eight and four-tenths per cent of the 62 cases 
of carcinoma were dead Most (42 per cent ) died within one year Ten per cent of 
the 102 cases of malignant adenoma died of that disease after operation Only 2 died 
within one year after operation 5 having lived 5 years or more However, 52 per cent 
bad recurrences, 6 occurring within one jear, 13 in the third jear and 15 in the fourth 
>tar after opeiation Twenty-five per cent of the 24 cases of malignant papilloma died 
ut the disease, 4 of these during the first vear, one during the third jear ancl one during 
tlie fourth jear following the operation Onlj two cases had reported recurrences, one 
iftcr 2 3 ears and one after more than 5 vears 

L' dfour in an earlier report had been able to secure information about 42 cases out 
< t (1^ that had been operated on He reported as follows 
() per Cent -f operative mortahtj 
47 6 per cent died from early recurrence 
II pet cent had recurrence at the time of his report 
Total 64 C per cent deaths or probable earlj deaths 

Thirty five per cent had no evidence of recurrence for from one to fiv'e jears (17 
cases' distributed as follows 

3 cases less than one year 

3 cases one to two years 

4 cases two to three jeais 

I case three to four j'ears 

5 cases four to five years 

I case more than five years 

Onh 146 per cent of those having diffuse involvement vv'cre alive without lecurrence 
In the 46 per cent in which no clinical signs of cancer were found, about 70 per cent 
were tice from lecurrencc although lu tljis group total thyroidectomy was rareh' 
performed usually onlv the removal of the affected lobe or the enucleation of an adenoma 
having been done ^ 

Crotti quotes the statistics of Brown-Potter in 1900, givnng the total mortality of oper- 
ation for thvroid cancer as 72 to 85 per cent, according to the stage of development of 
the tumor He also gives Madelung’s figures that author m 1500 reported 100 cases In 
59 death occurred within one month after the operation in 39 recurrence took place 
vvnthin six months, and in the lemainmg two death occurred later 

Muller and Speese in 1906 placed the niortahtjq including deaths from operation 
and from speedy recurrence, at at least 70 per cent 

Jackson in June, 1924, reported that in one series of 100 cases of goitre operated on 
during 1923 at the Jackson Qmic, tnere had been 4 cases of cancer, of whom 3 were 
already dead 
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De Qucrvain is said’“C'' to gne the immediate mortaht}^ after radical operation as 
50 pel cent 

A Kocher, who claims So to 90 per cent cures by real earlj operation, states that 
w'hen the conditions lor wdiat he considers an early operation ha\e been passed, the 
prognosis becomes ^ery bad, wnth an immediate mortality from operation of 10 to 20 
per cent , and rccui renccs m 84 per cent He finds that “ sarcoma ” rccui s m 100 per 
cent , malignant papilloma in 33 per cent , other cancers in 90 per cent 

Klose and Helhvig, in a recent repoit, state that the question oi the value of 
radiation m the treatment of thyroid cancer is certainlj w'orthy of being thoroughly 
investigated, since statistics indicate at present that even wnth the modern refined operative 
technic the immediate operative mortality is 30 to 66 per cent and the cuiative lesults of 
the most radical operation very poor Of 20 cases w'hich they operated on, the 18 who 
had no radiation were all dead within a year 

Among the dangers of operation Balfour mentions cesophageal fistula, tracheal 
collapse, injury to nerve supply of the laryngeal muscles, secondary oedema of tiacheal 
mucosa and secondary hcEinatomas 

Sudeck has nevei succeeded 111 completely 1 cmoving a cancer of the thyroid without 
total extirpation of the gland, thereby injuiing the parathyioids, and he experienced one 
such case wdnch died of tetany In view^ of lesults which he has seen follownng radiation 
of malignant tumois of the thyroid, he therefoie makes no attempt at suigical tieatment, 
but considers it quite justifiable to tieat cveiy case by lontgcn-ray 

Ticalwcnt by Rad tali on — Leading German ladiologists agree that carcinoma of the 
thyroid is lemarkably sensitive to ladiation Peithcs also states that “sarcoma” of the 
thyioid is as favorable foi this form of tieatment as sarcoma of lymph-nodes oi tonsils, 
though Schaedel’s experience leads him to think that “saicoma” of the thyroid docs not 
react well to radiation “ wdiethei of spindle-cell, polymorphous-cell or lymphoid-cell 
type” Only one of his cases of “saicoma” show'ed softening and regression of the 
tumoi but he admits that the cases of “ sarcoma ” came too late and in pool gen- 
eral condition 

Schaedel’s report in 1922 is one of the most impoitant recent contiibutions to this 
subject He considers that thyioid caicinoma is so 1 adiosensitive that a theiapeutic- 
diagnostic test by ladiation is ot great value If the tumor is a carcinoma, according to 
Schacdel, one can tell in tw^o to thiee w'ceks after radiation merely by the rapid change 
that takes place, the tumor becoming softer and smaller He finds that the piimaiy tumor 
appeals more responsive than the metastases In all but one case he secured pcimanent 
regression of the primary tumor The one case having local lecurrence had only one 
senes of lontgen-iay ticatments Howevei, even the secondary tumois showed some 
response, m 3 out of 5 cases of lung metastasis the shadow's m the rontgen film 
became so reduced that they could no longer ha^'c been recognized as metastases 
Lymph-node and bone metastases w'eic no longei demonstrable 

He lepoits 15 cases of caicmoma of the thjToid tieated b> rontgen-ray Of these 
11 weie inoperable, 7 being so advanced that one would have given a prognosis of only 
w’ceks 01 months Of these 7 hopeless cases, 2 died wnthin 2 wrecks of mtcrcurrcnt dis- 
eases (one of pneumonia, and one of sepsis from perforation of the oesophagus) , but the 
othei 5 averaged one and three-quartei lears before djing of metastases, living 8, 10, 
13 and 17 months in good health 

Of the four less hopeless inoperable cases one died quickly of brain metastasis, one 
lived thiec and one-fourth lears, going for periods of 13 and 9 months wnthout treatment 
and giMiig birth to a child, one lived 3}i jears dung at the age of 75 of “old age,” and 
one lived 7)/ ^caIS, d.vmg at the age of S3 of “old age” 

Of the 4 operable cases one had Ined 4 }cars, one for 3)^ jears and 2 for 2 3’ears 
Giouping his cases according to the ihoioughncss of then treatment, he reports that 
onh 6 cases were treated as completeh as desired, and that of these 5 w'cre cured 
the one who died surining 10 months to die during an operation done because of an 
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dltaclv of aspli3 viti In Ins sixth cured case lie gives all credit to the operation, vv'hicli 
was a complete remov.il, only one series ol rontgen tieatnients having been given He 
lecommends prophylaetic raying of the regional and Inlal Ijmph-nodes, and in this 
point is ni disagrecinent with Junghng, who fears the deleterious svsteinic effects of 
such radiation of areas not jet demonstrablj' involved 

Jiinghng cites the case of a woman of 73 who had a long-standing goitie which 
had been rapidlj growing for 3 months It was nodular, firm and fixed, the circum- 
ference of the neck being 50 5 cm Using four converging fields for rontgen treatments, 
to obtain too per cent depth dose, he found that after 7 weeks the tumor disappeared 
However, 3 weeks later a metastasis to the left hip caused iiei death He cites another 
case, a woman of 43, who had a goitre lYz years, with recent hoarseness and djspncea, 
piesentmg a nodule the size of an apple on the right side of her neck After giving 
two doses two months ipart (.63 to 70 pei cent depth dose) slie became clinically healed 
He states that manj operations intended to be radical must perforce be left incomplete, 
but that nevertheless such cases still offer good prospects with post-operative radiation, 
and that this tact led Perthes to recommend that 111 doubtfully operable cases as much as 
possible be removed bj opeiation and the site be radiated afterward He warns of the 
danger of earlv oedema of the larjnx following radiation, wJien compression is everted 
bj large moper.ible tumors, <md .idv ises against treating the patients as ambulator} cases 
He agrees wath Schaedel’s recommendation that trachcotomv be not ittempted when 
asphvxia threatens Schaedel feels that tricheotoni} in most such cases is ineffective, 
bceause the compressed phicc is usuallv too deeplj situated, and even when the site of 
compression is above the sternum, the tumor must first be cut through Schaedel recom- 
mends incision down to the tumor and ‘ unfolding” the trachea b} exerting traction 
upon the masses encircling it, thus quicklv permitting restoration of respiration, then 
freeing the trachea from the encircling masses b} resection of the middle atid lateral 
parts of the gland, followed hv primarv closure 

Sudeck thinks tint more extended observation will be required to determine whether 
there is a difference between the vaiious tjpes of m ihgnant tumor of the thjroid m their 
reaction to rontgen thcrapv, but at present he is of the opinion that tliej are all especially 
favorable for this form of treatment, while for surgerj the} form a verj unsatisfactor} 
chapter He advises radiation, therefore, in all cases, with no attempt at surgerj Of 
SIX of his cases, one of ‘ sarcoc.ircmoma ” appeared to have a lasting cure, 3 of carci- 
noma of alveolar structuie were locallv healed, but died of metastases, while of 2 cases 
not prov'cn bv section and who were still under treatment, one had showai rapid and 
one a slow regression 

Perthes’ opinion in favor of radiation is based not onlv upon his owai rich experience, 
but also upon answers which he had obtained from all German and Austrian surgeons to 
whom he had sent questionnaires (Hol/knccht “) 

Holfelder" finds that thyroid carcinoma is sharplj at variance with other surgical 
carcinomas in its radiosensitivcness, and offers an absolutclj good prognosis, provided 
a correct technic of radiation is earned out In 3 cases, despite incomplete operative 
removal, a certain and complete lasting cure had been obtained wath rontgen therap} 
Werner recommends rontgen treatment for the diffuse forms, radium for circum- 
scribed forms, or for tumors in vvdiich scvxral distinct nodules exist He was undecided 
at the time of his report (1923) whether the interstitial method of radium application 
offered distinct adv'antages ov^er the external radiation Regression, he finds, is not rapid, 
in the majority of cases, but takes place within a few weeks, and there may be complete 
disappearance of the tumor He states that even when the tumor is substernal, with 
distinct tracheal compression, a result is possible As to the duration of the lesults m 
general, he claims cures of 3 to 4 years’ sta iding He warns against using large doses 
at a sitting, staling that rapid resorption of the thvroid tissue of the tumor maj lead to 
sev'ere thyrotoxic svmptoms He considers that danger of cachexia strumiprna 
also exists 
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Klosc and HclKv.g tlnnk that as long as a malignant goitre is 
should be done, and that ^^h,le the goal should be total extirpation of the 
trast Perthes’ mcus), if it is possible to carry out proper post-operative radiat on o 
mav be content witli a less nearly complete operation They state that riiose o y 
chiefly on the surgical treatment remove the primary tumor, even in the presence 
metastases (a on Eiselsberg, Ehrhardt and Kocher are said to take the ‘^ame stand 
T hey point out that recently a movement m favor of the radiation treatment of 
goitre has begun similar to the mo\ement wth respect to uterine carcinoma \\ hile a 
tiicir cases ^^ho had onb the operation died wnthin a year, the two remaining cases w io 
went 3 to 4 years free from local lecurrence and in the best state of general health 
had an operation that was undoubtedly incomplete, but ivas followed by rontgen-ray 
treatment with a technic assuring a homogeneous distribution of 90 PC’* ^ 

skin erythema dose throughout the tumor It is their view that carcinoma of the thyroid 
liclongs in that group of carcinoma which responds with remarkable regularity to the 
lowermost limit (85 to go per cent ) of the skm erythema dose This point is especially 
important, thc\' feel, because the part of the tumor which cannot be removed by an 
opciation IS next to the trachea and with an exact and homogeneous dose of radiation 
w'ltlnn the above limits the trachea need not be injured Their technic consists of using 
Holfeldcr’s Fclderwihlcr, applying the radiation to tw'o fields obliquely from the right 
and left to the outstretched neck in such a way that the central beams cross close 
behind the trachea at an angle ot 140 to 150° The distance fiom target to skin is 70 cm , 
the filtration 0 =5 mm zinc, and the voltage is equivalent to a spark gap of 39 cm 
This dose is repeated after 3 months and again after a further intenal of 6 months 

Weber “ reports one case i ejected clscwheie as inopeiable carcinoma of the thyroid, 
presenting mai ked dyspnoea, rvho received 3 skin erythema doses, using 3 mm of aluminum 
filter apparently in divided doses Within 8 days regression occurred, and dyspnoea 
subsided No deleterious results were seen, and in 3 months the patient was m complete 
health, the circumference of the neck having been reduced from 3SJ/2 to 34 cm 

A icmarkable case is reported by Estor, Rocca and Pares” A woman of 45, who 
had first been operated on 12 years before for a benign tumor of the thyroid, and 
again $ yeais before, piesented a mass the size of a fist on tne right side of her neck and 
extending letrosteinally Intense dyspnoea, cough and dysphagia were present Biopsy 
showed a typical epithelioma of the thyroid By the use of tubes and needles containing 
radium thev seemed a survival for 3 years in this patient, rvho to all appearances w^as 
rapidly progressing to a fatal outcome Thev did not secure complete regression and 
thev account for their failure to do so m part by the substernal prolongation of the 
tumor, and the proximity of the carotids, ivhich contra-indicated heavier treatment 
Asplnxia disappeared in 24 hours after the use of the tubes, and 111 3 days after the use 
of the needles 

Pfahlci records 10 cases treated by rontgen-ray and radium He concludes that 
prompt post-operatne rontgen therapy should be used, that if a diagnosis of carcinoma 
can be made without operation a reasonably good hope of success can be offered by radia- 
tion that recurrences can be made to di<=appear, but that definite metastases are not likelv 
to be contrniled in late cases, and adMscs radium for a definitely localized tumor or when 
the tumor ceases to respond to rontgen-raj 

Cr,lc’= rtesenbes o,,c rase v ,tl, an ad.anced carcinoma, m whicl, a decompression 
opcr.itioii „as done follorred In loiitsen treatment Within s months the tumor 

— r,o::, “ — 
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followed by rontgcn treatment, and the patient had remained well 2^ years at the time 
of his report 

Balfour states that w'hen a clinical diagnosis of carcinoma of the thyroid can be 
made, as a rule it is much better to adaise radiation, and that the operation for the relief 
of pressure often has dubious lesulls 

According to Herhst, radium or rontgen-iay or both arc now routinely used at the 
Mayo Clinic in conjunction with surgerv m ail operable malignant thjroid tumors, and 
in certain inoperable cases Radium, he states, has not been used long enough in their 
cxpeiience, so that accurate deductions as to its value can be made Boothby states 
that m the cases m which carcinoma is recognircd too late for complete surgical removal, 
radium and rontgcii-ra}'^ have been found of \aluc in checking the progress of the 
malignancy and m prolonging life 

A Kocher, despite his assertion that the paucitv of literature on the radiation treat- 
ment indicates that the results ha\c not been worth publishing, admits m the same article 
that It IS his rule to gi\c radiation after every opciation on a malignant goitre, also to 
cvcr\ inoperable case He considers it d.ingerous to make such assertions as those of 
Sudeck and Schaedcl regarding the peculiar radiosensitnencss of stiuma maligna, for fear 
that It may lead to withholding fiom opcr.ition main cases that could be cured bj surgery 
He does admit that radiation seems to ba\c a good effect on certain cases and delavs 
recurrences and metastases 

Crotti in the 1918 edition of his book cl isscd treatment by radiation along wath 
tracheotomj as an important palliatnc form of treatment 

Beck” in a recent report from the Kiel Surgical Clinic, states that he has 
been unable to confirm the absoluteh good prognosis claimed bv Holfeldcr, Schaedcl and 
others, nevertheless regards the results of radiation as \erj gratifying Of seven cases 
three went for peiiods of 3 and 2 ae.iis complctch free from e\idence of disease, 
the fourth case had i recurrence in the submental region which did not regress wath 
rontgen treatment hut had not increased in si/c for 9 months, another case regained 
the use of his \oicc, which had been lost as a result of recurient paralysis, and two 
cases responded onlj temporarily 

^^:^roRTAL iiospiixl klsults 

An investigation of cases of cancci of the tlnroid tieatediit the Memorial 
Hospital in lecent aeais avas suggested b\ the casual observation that a 
number of cases had accumulated A\ho, having been lefeired heie for post- 
operative ladiation, had remained -well foi periods of two to foui }eais and 
longer It seemed desiiable to inquire moic closely into the histora and 
treatment of these cases, and to compare then couise wnth that of the cases 
that had not done so ■well, in older to asceilain whethei any facts might thus 
be brought to light which could have anj beaiing on piognosis or tieatment 
Another mattei foi mqunv was the question of the probability of malignant 
changes occunmg in adenomas The literature beaiing on this point 
has been leview^ed in pait in the pieceding poition of this paper Marine and 
Kimball, in advocating the use of 10dm to pi event the appearance of goitre, 
a procedure which is gaining wide acceptance to-day, have implied that by thus 
pi eventing the development of adenomas caicmoma of the thvioid w^ould be 
largely prevented, foi, thev state, “piobablv 90 per cent of the malignant 
tumors of the thyioid aiise fiom these adenomas”"" Thirty-thiee cases 
of cancer of the thyroid were available foi this analysis ("Twelve others 
were excluded' only because of lack of sufficient data ) 
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Pathological repoits A\ere available in 19, as follows Adenocarcinoma m 
12, carcinoma in 3, diffuse round-cell caicinoma in i, metastatic th}ioid adeiio- 
caicmoma m the ilium in 1, “ lound-cell saicoma” m i, and “small spindle- 
cell fibrosaicoma” m i The last two named piobably should have been 


designated as carcinoma 

Of the 33 cases, 10 are now h\ing, 19 are dead, and 4 were lost track 0 
(aftei 6 months, 9 months, 3 yeais and 3 yeais, respectively) 

Of the 10 living cases, 7 show no evidence of disease at the piesent time 
'I he shoitest peiiod of freedom fiom recurience in this group is 2 yeais and 
2 months, the longest, 7 yeais and ii months, and 6 cases have remained 
free from evidence of the disease for over 3 yeais 

it IS a lather striking fact that of the 10 cases now alive, 9 had an opeiative 
lemoval of the tumoi done fioni 2 weeks to 3 months befoie coming to 
this hospital (except one case, who was operated on by Doctor Quick 2 
weeks aftei admission) , and in 7 of these, as far as one can judge from 
the lecords, the opeiation was apparently a complete lemoval of all the gross 
tumoi it IS also notewoithy that of these 7 cases in which an apparently 
complete lemoval of the tumoi was accomplished before ladiation was begun, 
all but one belong now to the gioup fiee from evidence of disease, and that 
the other case of the 7 who are now fiee from evidence of disease also had 
an operation which was, however, appai ently incomplete 

Of the 10 living cases, the 3 which aie not free fiom evidence of disease, 
have all shown definite nnpiovement following radiation One had an appai - 
ently incomplete operation, one an appai ently complete lemoval, and the other 
was not opeiated on The one who had the apparently complete operation 
implored and lemamed fiee from evidence of the disease for two years, and 
tlien developed a pea-sized recurrence attached to the anterior edge of the 
stei nomastoid This is now under tieatment, and is showing very satisfac- 
toiy 1 egression 


No fixed conclusions can he drawn fiom a study of only 33 cases of such 
a vaiiable disease as cancer of the thyroid, nevei theless, it has been of inter- 
est, and pel haps of some significance, to compare the foregoing living cases 
with those who died Heie we find that of the 19, while one Jned over 6 
years aftei fiist coming to this hospital, dying of cancel of the stomach, and 
one bred >ears to die of cancel of the breast, 5 showed only temporary 
iminorement. II neie unimproved, and one was peihaps made worse by the 
tieatment Theie is no such sti iking coincidence as in the livin^^ cases 
between cases operated on and cases nnprored, for we find that of the 3 cases 
oimatcd on witli a complete remo^aI of the tumor 3 weeks to 10 months 
before coming to this hospital (exxludmg anothei case who had been opeiated 
on 9 ccais licfoie) 2 weie tempoiaiily impiotcd, 2 weie unimproved and 
I nas peihaps made woise bv treatment heie Two cases had what was 
knmen to be an incomplete opeiation In one. this teas done for a supposed 
CO OK goi re 2 months lieforc the patient entered this hospital The 
n,U lological icporl was “ round-cell saicoma ” Following radiation the the- 

847 



LLOYD F GRAVER 


loid legion became nncl lemained free fiom evidence of disease for 5^ 
yeais, hut aftei 4 3'eais a bieast tunioi dei eloped which at first lesponded 
to ladiation, hut latei infiltiated the entiie hi east Sections from the breast 
tumoi showed “small foci of small cells,” and it lemained uncertain wdiether 
it w'as a pi unary hi east tumoi 01 a mel.astasis fiom the thyroid She also 
had eMcIence at that time suggesting lung metastasis Anothei case had an 
opeiation elsew'here one montli before coming to this hospital The operation 
was appaienth incomplete An excision ot the nght lobe had been done, but 
the opeiation wms follow^ed immediateh In an mciease m the swe of the goitre 
How'e^eI. aftei two }eais she became fiee fiom e\idence of disease localh, 
and h\ed foi 6 3e,iis, d3ing then of cancel of the stomach apparenth an inde- 
pendent tumoi 

Of the 19 cases now' dead 11 ne\ci weie operated on Thiee of these 
show'ed tempoian impio\ement. and 8 w'cie ummproxed 

The following lalile summarises the outcome in all the cases, sepaiatiiig 
the cases opeiated on fiom those not opeiated on 
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The methods of ticalment used ha\e Aaiied a gieat deal, depending upon 
the indications of the indiMclual case and also, because of changes in technic 
as new' methods ha^e developed In gcneial, in the gioup tieated “propln- 
lacticalh ” follow'ing lemo^al of the tumoi ex'leinal radiation w'lth eithei 
iontgen-ia3 01 the radium pack has been used With iontgen-ia3 the technic 
has of course changed gieatlv in the past few' veais Whereas ionnerh a 
long senes of small doses of compaiatneh feeble penetiating power w'as 
emplo3ed the shift in lecent 3 ears has been toward the use of few'er doses 
of moie intensive shorter w'ave-length theiap^ When definite lecuiiences 
ha^e dec eloped, 01 m those cases that had not been opeiated on, m mane 
instances the imjilantation of baie capillarv glass tuhes containing emanation 
01 the insertion of needles containing radium element or emanation diiecth 
into the tumoi w'as practised 

The less favoiable anatomical relations of seveial of the cases that did 
not survive is reflected 1)3 the number of other procedures that w'eie found 
necessai3 as attempts to prolong life, namel3, tiacheotom3' in 3 cases, with 
immediate fatality m 2, and gastiostomv in 2 cases 

Most of the deaths occuiied at home 01 in other institutions, so that 
the exact mode of death of several cases does not appeal on oui records 
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i lie most conimon Icininiai s\mptonis noted <iie d\spnoea and cough, due to 
eitiiei lung nietastases. ui compicssion oi nifiltiation ol the tiachea, oi hot i 
'Jwo cases died m acute as])h}\ia following unsuccessful attempts at tiache- 
oloni) infection and hemonhage pro\e (5 fatal m one case Iwo had 
marked dcsjiliagia Otlicis showed chiefl} weakness and cachexia 

As legards metastases, positue evidence was found in a suipnsmgl} small 
numhei Of the In ing cases there aie onl) one ceitam and two questionable 
instances of metastases to ceivical nodes, and no definite evidence m an} 
of lung Ol bone metastases Of the dead cases, 3 showed metastases to 
ceivical nodes, 5 to the lungs, and one to the ilium, while 2 had question- 
able lung iinolvement, and one had a bieast tumoi which ma} 01 ma} not 


have been secondai} to the th}ioid tumoi 

It IS Intel estmg to note that the average age of the cases that aie now 
living was 12 yeais less than that of the dead cases (443 t’S 563 yeais) 

'J he age limits of the living cases weie fiom 20 to 67, while those of the 
dead cases weie 32 to 7S 

1 he living cases on the a\eiage appear to have come here much earlier m 
the couise of their disease Counting the fiist appeal ance of a lump in the 
tlnioid as the beginning of the disease, the living cases on the avoage, 
had symptoms foi 5 yeais and 74 months, the dead cases, 7 yeais and 97 
months The long aveiage duiation m the dead cases, howevei, is laised 
chiefl} by 3 cases of 25, 35 and 43 yeais’ duiation 

ddiese long duiations may seem to support the statement of Marine, 
Kimball and otheis that a latge peicentage of thyroid caicmomas develop in 
long-existing adenomas, and to aigue foi the lodm tieatment, especially in 
endemic goitie districts to pi event the ajipearance of such tumoi s fif that is 
liossible), and foi the eaily eiadication of all such tumoi s as a pait of the 
jiieventive tieatment of piecanceious conditions 

On the a^eiage the living cases have suivived neaily thiee times as long 
as the dead cases aftei coming to this hospital (3 }eais, 104 months and i 
}eai. 48 months, lespectively) 


SUMMARY 

1 Vaiying leports m the lecent lileiatuie of the tieatment of cancel of 
the thyioid and some intei estmg points hi ought out m a study of 33 cases 
at the Memoiial Hospital, justified a paitial leview of the hteiatuie m oider 
to bung logethei and emphasize some of the moic lemarkable features of this 
disease and the conflicting statements of taiious wi iters on the subject 

2 The intei pi elation of thyioid tumoi s leqiiiies special standaidb not 
ajiphcable elseuheie Malignant qualities of a thyroid tumor must be judged 
fiom the clinical and gioss anatomical featuies, lather than fiom the micro- 
scopical aspect 

3 Piobabh all malignant tumors of tiiie tlnioid oiigm aie epithelial, the 
occuiience of tiue saicoma of the tlnioid in man is doubtful 

4 Caicinoma of the tlnioid is frequent!}, and peihaps with few excep- 
tions jiieceded b} pievious goitre 
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5 Some obseiveis find that caicinonm of the thyioid begins almost 
exclusively m the light lowei pole 

6 Theie is a veiy acute foim of cancer ot the thyroid 

7 Vaiious infections, irritants, tiaumata, ciiculatoiy distui bailees, etc, 
have been assigned etiological lolcs b}' diffeient obseiveis 

8 Cancel of the thyioid is most common between the ages of 40 and 60, 
but has been seen m very young childien 

9 One to fiA'e pei cent of all goities opeiated on are malignant, accoiding 
to diffeient observeis 

10 Cancel of the tin loid is \ety laie in tiue exophthalmic goitre, but may 
occur m that condition 

11 Thyrotoxic symptoms, on the othei hand, aie common, and in certain 
clinics aie regaided as a \cr3 impoitant initial sign of malignant change 111 
a goitre 

12 Females ha\e cancel of the UdiokI about twice as fiequently as males 

13 Kochei’s clinical distinctions between vaiions foiiiis of malignant 
thyroid tumois aic given 111 pait 

14 There aie no charactenstic earl} simjitoms of cancer of the thyioid 

15 The difleieiitiation fiom solid adenomas and from chronic stiuinitis 
of the Riedel tvpe is most difficult clinically 

16 Fixation should be dctci mined b} the dcgiee of mobility of the tunioi 
zuiih )cfcicncc to the tiachca 01 othei apposed stiuctiues, and not by its abilit} 
to move up and down actom ponying the trachea dm mg the act of deglutition 

17 Metastases aie common, then route of dissemination is unusually 
fiequently b} the blood stieam, and bone metastases ma} show' eithei osteo- 
plastic 01 osteoclastic piopeities 

iS When a clinical diagnosis of cancel of the th}roid can be made, it 
usually means that the disease has jiiogicssed so fai that cine bv surgery is 
impossible, and in fact, the aise ma} be made w'Oise by opeiation 

19 The moitahty fiom opeiations foi cancel of the thyioid is veiy high 

20 Leading Geiman ladiologists agiee that caicinoma of the thyioid is 

1 emarkably 1 adiosensitive 

21 Repoits by suigeons and ladiologists on the tieatment of cancel of the 
thyroid m the lecent litei atui e aie given 

22 A lepoit IS made on 33 cases of thyioid cancel that have been tieated 
at the Memoiial Hospital 

23 Ten cases aie now living, 7 fiee fiom evidence of tumor for from 

2 years and 3 months to 7 yeais and il months The other 3 living cases 
show definite impiovement 

24 The living cases weie 12 yeais }oungei, on the aveiage, when their 
tieatment at Memoiial Hospital was begun, than those who died, and alieady 
they have lived thiee times as long aftei coming to the hospital than did those 
who died 

25 On the basis of this study it would seem best to advise eaily complete 
lemoval of all nodulai tumors of the thyioid While this piocedure does not 
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guaianlec llial olliei similai tumor'; mil not appeal later in the remaining por- 
tions of the gland, it will disco\ei main unsuspected carcinomas If caici 
noma is so discoveied. piompt and thorough post-operative radiation with 
lontgen-iay or the ladium jDack should he used If a clinical diagnosis of 
cancel of the th3uoid can be made, opeiation should be avoided, and thoiough 
ladiation, eilhei b\ hea^^ lontgen-ray oi external radium applications, oi 
these comliined with an efficient foim of inteistitial radium application should 
be earned out 

REFERENCES 

’ Aschoff, L Pathologische Anatomic, 5te Auflage, Gustav Fischer Jena, 1921, vol n, 

P 977 

"Balfoui, D C Cancer of the Thyroid Gland, Medical Record, \ol cxiv, p 846, (Nov 
16, 1918) 

"Beck, A Die Bcdeutuiig und die Problcme dcr Strahlcntheiapic in dcr Ciiituigie unter 
besondercr BcmcKsichtigung dcr Eifahrungcn dcr Kielcr Chirurgischer Khnik, 
Strahlenthcrapie, \ol m\, p I99, 1925 

^ Bland-Sutton, Sir J Tumois Innocent and Malignant, P B liocbci, New York, 1922, 
PP 592-594 

'' Bloodgood, J C Adenoma of the Tlnioid Gland. Surg, Gyn and Obst , \ol 11, p 
121, (Feb ), 1906 

*' Boothby, W M Diagnosis and Treatment of the Diseases of the Thyroid Gland, m 
Oxford Medicine, 1921, vol 111, p 883 

’ Bouman, H A H The Eaily Diagnosis of the Malignant Thyroid, Especially Caici- 
noma, Mmn Med, vol 111, p 105, (March), 1920 
' Bowel , J 0 , and Clai k J H The Resistance ot the Thyi oid Gland to the Action 
of Radium Rays, Amcr J of Rontgenolog} , vol x, p 632, (Aug), 1923 
"Bom C l, J 0, and Claik, J H A Prehmmarj Rcpoit of the Action of Buried Radium 
on Diseased Thyroids in Man, Amcr J of Rontgenolog}, vol x, p 875, (Nov ), 1923 
"’Can el, A Lc Goitre Cancereux, J B Balliere et Fils, Pans, 1901, p 252 
"Ciiambcis Aich Middlesex Hosp , 1909. vol xv, p 29 (Cited by Speese and Brown) 
’"Crilc, G W The Thyioid Gland, W B Saundcis Co, Philadelphia, 1923, p 264 
^'Crotti, A Thyioid and Thymus, Lea and Fcbigei, Philadelphia, 1918 
'‘DcCou!c^, T L Cancel of the Thyroid, Axxais 01 Sukgcrv, vol K\x, p 551, 
(Oct ), 1924 

’ Dc Quenam Lelirbuch dcr Chiiuigic, Bd 1. p 432, (Cited by Speese and Brown) 
"'Eiscn D Malignant lumois of the Th}ioid An Analxsis of Seven Cases with a 
S(ud\ of the Stiucturc and Function of the Mclastascs, Am J Med Sc, \ol clxx, 
PP 61, (Juh), 1925 

' Estor kf . Rocca, kflle . ct Pares, Epithelioma du corps tliMoidc trade par la 
radmmtherapie Bull de la Soc dcs Sciences Med ct Biologiqucs de Montpellier, 
\ol V, p 120, 1923-4 

’'Ewing, J Neoplastic Diseases ist cd W B Saunders Co, Philadelphia. 1919, pp 
869-888 

‘"Ginham, A Diseases and Palholog} of the Tlnroid Gland, m Cnle The Thyroid 
Gland (sec above), p 46 

"’Gi.iham. A Malignant Epitlielial Tumois of the Tlnroid, Surg, Grn and Obst 
^ni \\M\ p 781 (Dec) 1924 

‘ Giabam, A Malignant Tumois of the Tlnroid Epithelial T3pes, Axx\js or SuRGnR\ 
\ol Ixxxii p 30 (Tub) 1925 " ’ 

Giccnsfekkr L and Bcttm m. k B Carcinoma m Lateral Alien ant Thjroid Gland 
J w il A, \ol IxxMii, p 797 yfarch 18 1922 

851 



LLOYD r GRAVER 


•'Herbst, W P,Jr Malignant Tumors of the Thjroid, A^^ALS or SuKGun, ^ol Ixxix, 
p 488, (Apr), 1924 

' He3crc]alil, S A Radium 1 rcatmuit of Changes m the Thjroid Gland, Acta Radio- 
logica, \ol 1, p 207, Sept 20, 1921 

Holfeldcr, H Die Erfahrungen mit dci Rontgcnthcrapic der mahgncn lumoren an 
dcr Schmicdenschcn Klinik, Strahlcnthcrapie, vol xv, p 726, 1923 

“ HolAnccht, G Schilddrusenk.ir^inom und Rontgcnhesti ahlung, Wicn klin Woehen- 
schrift, ^ol xxxMi, p 419, April 24, 1924 

Ilueck, H Em Beitrag 7ur Ktnntnis dcr Struma maligna, Arch f khn Chir , vol 
exxx, p 45, Aug 7, 1924 

"'■Jackson, A S Conclusions Based on a Stiuh of 4000 Cases of Goitre, A\x\is or 
SuKGim, \ol Ixxix, p 840 June, 1924 

■"’Junghng, O Rontgenbch.indlung chirurgi'.cher Kraiikhcitcn, S Ilir/el, Leipzig, 1924, 
p 288 

■“"Klose, H, and Ilclluig, A Die Struma I^Ialigna, Kliiiisclie ^Yochcnschrlft, ^ol 1, 
p 1687, Aug, 1922 

Kochci 1 Zur klinischcn Beurteilung dcr bosartigeii Geschwulste dcr Schilddruse, 
Deutsche Zeitschri ft fui Chirurgie, \ol xci, p 197, Dee, 1907 

Kochcr A Article, in Zweifel-Pisr Klinik der bos irtigcn Geschuulstc, S Hirzel, 
Leipzig 1924 sol 1, p 792 

'Kraus, E Em Fall son Struma Maligna, Medi/inische Klinik, sol xx, p 523, 
Apr 20, 1924 

' Langhaus, T Uber die cpithchalen Formen der nnligncn Struma Virchoss’s Archis, 
sol clxxxix, p 69 1907 

Marine, D, and Johnson, A A Experimental Obscrsations on the Effects of the 
Administration of lodin in Three Cases of Thsroid Caiciiioma, Arch of Int Med, 
s'ol XI, p 288, March 15, 1913 

'’kfariiic D , and Kimb ill, O P 1 he Pres ention of Simple Goitre in Atan, J A M A, 
sol Ixxsii, p 1068, Oct I, 1921 

Mason, J T Carcinoma of the Ilnroid, Snrg Clinics of North Amer , sol iv, 
p 1121, Oct , 1924 

■*’ McWilliams, C A Carcinoma of Thsroid, Axxais or Si.iionn sol Ixs, p 7S7, 
June, 1917 

“Afclcnes, TLA Metastasi/mg ^ralignant Tumor of the Thsroid, Axxais or Se’R- 
CERS, sol Ixxsi p 684, Dec, 1022 

^"Mejer, H Strahlenthcrapic, sol xsi, p iiio, (1924) 

“Moure, P, and Licbault, G Cancer aigu du corps thsroide. Resue Hebdomadaire de 
Laryngologic, d’Otologic et dc H Rhiiiologic, sol xxxn p 337, Sept 16 1911 

“Muller, G P, and Speese, J Malign.int Disease of the Thsroid Gland Unis of Penna 
Med Bulletin, s'ol xix, p 74, June, 1906 

“ Oehler, J Ein sseiteres diagnostisches Merkmal der mahgncn Struma Zentralblatt f 
Chirurgie, 1919 p 536 

■"Pemberton, J de J The End-results of Surgers of the Thsroid Gland, Arch of Surg , 
vol VII, p 37, July, 1923 

Perthes, J Zur Biologic und Klinik dcr Rontgenthcrapie dcr chirurgischen Krebse, 
Strahlenthcrapic, vol xv, p 708, 1923 

Pfahler, G E The Treatment of Carcinoma of the Thsroid b3" the Rontgen-rass and 
Radium, Amer Journ of Rontgcnologs , sml ix, p 20, 1922 

"Rogers, J Carcinoma of the Thyroid, Axnais or SuRcrRS', sol Ixsi p 222, Aug, 

1917 

Schaedel, W Fiber Struma Maligna, Munchencr medizinische Wochenschrift, sml Ixix, 
p 1282, Sept I, 1922 

Sielmann, R Rontgenthcrapie bei Basedoss', Strahlcnthcrapie, s'ol xs , p 453, 1023 

852 



CAN'CHR or THi: THYROID TRE^TMONl 


'■’Simpson, B T Palliologv of Goitre, Suig G>n and Obst ^ol xxmii p 153, Feb, 
1919 

Speese, J and Biown, H P 'i iie Mafignaid Dcgtiieration ol Benign Tumors of ibc 
Tlnroid Gland, Axxals 01 SbRnin \ol Ixxn, p O84, Dee, 1921 
Sudeck, P Gber die Bchandlung des Morbus Basedown und der Stiuma Maligna nnt 
Rontgcnslrahlen, Deutsche med Wocbenscbnft \ol xln, p 1104, 1918 

‘”‘1 rotter, W Early Clinical T\pcs 01 Ceitam Diseases, The Clinical Journal (London), 
%ol xxxii, p 399, Sept 30, 1908 

Tixier, L and Duval, H Sjndromc de Basedow incomplet chc? uik malade a^ant 
line petite tuineur tlnrofdienne a\ec metastases osseuses, Bull ct Mem de Soc med 
des Flop de Pans, vol xlv, p 874, June 10, 1921 
Webci, H Unsere 1 ontgentherapcutischcn Erfabrungen 1920-22, Strahlentheiapie vol 
^v, p 323, 1923 

“"Weiner, R tjbei die Behandlung cbirurgiscber Kar7inome und Sarkome mit radio- 
aktnen Substanzen, Strahlentherapie, lol xv, p 743, 1923 

‘^Williams, J G X ray Therapi of the Tlnroid Gland, N Y AleJ J, vol cxviii, p 
480, Oct 17, 1923 

''Wilson, L B Malignant Tumors of the Thyroid, Axxals or Sukglrs, \ol Ixxiv, 
p 129, Aug, 1921, or Coll Papers Ma>o Clinic, \ol xn, p 376, 1920 
'Wilson, L B Illustrative Cases of Malignant Tuinois of the Thjroid, Surg Clinics 
of No Amer , vol 1, p 1291, Oct 1921 

""Wilson, L B Malignant Tumors of the Thyroid (article), m Oxford Medicine, 1921, 
vol 111, p 873 

"'Wolff, G Em Bcitrag zur Lehte von den epithelialen Geschwulsten der Schilddruse 
Beiti.ige zur klmischcn Chiruigic lol cxxi p 56, 1920 

'"Wiight, F R Caicmoma of the Thyroid Extending into Mediastinum and Spinal 
Canal, The Clifton ^Medical Bulletin, aoI ix, p 3, March, 1923 


So 3 



CONGENITAL CYSTS AND FISTUL/E OF THE NECK 

A REVIEW or 42 TIIYROGLOSS VL CISTS AND FISTUL/E 

By Pbrci Klingenstein, M D 
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Ealpii Colp, MD 
or Nlw York, N Y 

raoM THF suHric\L sniMcr oi nn \ \ ^^o^5CHcouIT7 mt siwi i!o->riTvi \f\\ iouk cit\ 

Congenital cysts and fistuhc occmiing ni the ceivical region have alwavs 
excited interest Their intiicate and elahoiate embryolog)’’ and dnerse path- 
ological histology ha\e aioiised much speculation A thoiough knowledge of 
their anatomical relationships is of gieat importance in secuiing a complete 
extirpation which alone insuies a cuie Recentl} renewed inteiest in this 
subject has been maniiested, and man} excellent papeis have appeared, nota- 
bly those of Thompson ’ Chnstopher.- Sistiunk" Beitwistle and Frazer,^ and 
Bailey ° Flowever, there still seems to he considerable confusion as to the 
oiigm of the embr} ological lests occasioning these congenital abnoimahties 
jMuch which Kostanecki and iMilecki,' His," Hammai/ and other einbr}- 
ologists have stated still lemains unchallenged, but many of then inteipre- 
tations and deductions ha^e been justh questioned b\ the moie lecent 
investigations and excellent leconstiuctions of Wenglowski ' 

It has been the custom of most suigeons to classlf^ arbitiaiih those 
cervical abnoimahties occuinng m the midline of the neck as oiiginating from 
the remnants of the thyioglossal tiact, while those which appear on the lateial 
aspect, as arising from the bianchiogcnetic s\stem. with the possible exception 
of a small gioup which aie indexed as Ingiomata 

But no proper classification of those anomalies can be made until their 
fundamental relationshijis to the stiuctuies from which they arise have been 
duly claiified Theie aie ceitain salient featuies and basal concepts which are 
of pi line importance in making a proper diagnosis, for upon this will depend 
the plan and extent of the surgical procedure Using the excellent papei of 
Wenglowski as a guide, the vai lous congenital cei vical cysts and fistulie, 
admitted to the suigical wauls of the Mount Sinai Hospital, New York, 
1913— 1924, have been leviewed in the hope that a closei sciutiny of the 
embi3'olog3^ patholog}^, and clinical features might place the diagnosis and 
tieatment on a moie lational basis 

The embi3^olog3' of the lowei jaAv and neck region will be briefl}'^ summar- 
ized because it plays such an impoitant role m the diagnosis, and in the 
surgical approach to these congenital abnoimahties 

In the human embryo of 2 6 mm the fiist two bianchial arches are quite 
clearly developed, the foimei bounding the piimitive mouth, the latter placed 
just above the heart Three or foui othei arches are developed subsequently, 
separated by the same number of bianchial grooves The ultimate fate of the 
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gill arches is well known, the fiist give origin to the side poition of the upper 
lip the upper jaw, the lower jaw, and the bod\ of the tongue The second 
forms the bod} of the h}Oid bone, its lateral attachments, and those muscles 
and ligaments which are attached to the st}loid piocess, in addition to the 
anterior part of the root of the tongue and the palatoglossal aich The third 
develops the gieatei horns of the hyoid, the postenoi pait of the loot of the 
tongue, the palatophai yngeal arch and its muscles The fouith, fifth, and 
sixth aiches take their part in the development of the soft paits in the region 
of the hoi ns of the hyoid The biaiichial grooves which aie found between 
these arches aie dependent upon the growth of the lattei The mesial ends 
of the gill arches and fuiiows lun anteiioily and oially, while the phai yngeal 
aiches and pouches run below and aboially From this it is appaient that the 
flooi of the branchial depiessions and the conesponding pharyngeal pouches 
lun in diffeient diiections and he upon one anothei only m one small aiea 
and even heie thcie is a very definite paitition sepaiating these two stiuctuies 
This IS an impoitant point, for it immediately becomes evident that the gill 
fill lows aie ne^el open and can nevei communicate with the pharynx The 
disappeaiance of the liianchial fuiiows which occuis at the end of the second 
month IS In ought about by two forces first by the ingiowth of mesenchymal 
tissue, and second, by the rapid giowth of the bianchial aiches which appiox- 
imate each other moie and moie, thus nai rowing the fin rows which finally 
disappeai And, with the disappeaiance of these furiows, the cervical sinus 
which FIis' incoiiectly held lesponsible foi the development of the thymus, 
and as coming fiom the second arch, also vanishes liy the amalgamation of 
the undei suiface of the thud arch with the piojection of the lateral ceivical 
fold This is so complete that micioscopic examination of sections of oldei 
embiyos discloses the ceivical sinus or its rests as vesicles of stiatified 
epithelium embedded in mesenchymal tissue It should also be lemembered 
that some of the stiands of epithelial tissue l}ing fiee in the mesenchyme 
undoubtedl} become pinclied off fiom the gill funows, because the arches and 
the giooves aie both coieied with stratified epithelium The pharyngeal 
pouches, too. aie coveied with stratified epithelium, but the thud and fourth 
fiom which the tlpinus and thyioid aiise, may be coveied with islands of 
ciliated epithelium From this short desciiption the entire bianchiogenetic 
system and its possible lests are limited, and must be limited to an area 
bounded aliove by the lower jaw, and below by the hyoid with its processes, 
and ail} congenital anomaly occuinng below tins boundary cannot possibly be 
consideied as bianchial in oiigin In addition the bianchial grooves lemain 
foi such a short time and aie filled out so rapidly that it is difficult to conceive 
a peifoiation from the gill cleft beiond the second month 

So c^sls and sinuses occurring along the mesial bordei of the sterno- 
mastoid muscle, langmg fiom the hyoid bone to the supersteinal notch must 
be accounted for in some other na}, and the leconstructions of Wenglow skF 
make it faiih eMdent that these \estigial lemains are mtimatelv connected 
nith the de\elopment of the tin micophar} ngeal duct The anlage of the 
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lh3anus is fiist noted in a 6 5 mm embryo as a small outgiowth from the thud 
phar}ngeal pouch, and while it unquestionahlv comes into contact with the 
epithelium of the ceivical sinus, it is not a pait of it At first the thymic canal 
IS hoii 7 ontal, lunning fiom the lateial pharyngeal wall between the third and 
fouith aiches, hut it soon bends at right angles, crosses mesiall) and anterioily 
and then inns downwaid, hing lateral to the upper pait of the thyroid 
gland, Its lowei thickened end giaduall} sinking beneath the lateial thyroid 
anlage The lowei end of the tlnmic canal which is quite thick and without 
a lumen is lined ^\lth stiatified, pavement epithelium, and here and there with 
ciliated cells In a 16 mm emhi\o the lower end appears as a fully developed 
gland, and this finallv sinks into the superior mediastinum anteiioi to the gieat 
vessels As this occuis, the uppci portion of the canal begins to retrogress 
The direction of both thymic canals is cssentiall} the same, lunning from the 
palatopharyngeal aiea sharph acioss the sjiace between the eai and the angle 
of the jaw hence mcsially and \entrall\ along the doisolateral boiindarv of 
the thyioid and the mesial hoidei of the stei nomastoid muscle to the sternum 
below wheie both canals almost meet in the substance of the tlninus In an 
embno, ^ arming in age fiom two to thiec months, it is unusual to find thjinic 
lests in the legion of the phai\n\. hut these aie quite common dorsal to the 
lateral lobes of the th3ioid and cspccialh below fheii stiuctuie is fairlv 
typical, a centie of varving diameter, lined with ciliated or stratified 
epithelium, the nearci the lest is to the jiharynx the moie is ciliated epi- 
thelium apt to he piesent, and the ncaiei the rest is to the steinum, the more 
IS stratified epithelium hkeh to he piesent It is faiih common to have both 
m combination Be3 0nd the lining epithelium there is a hea\v la3'er of 
epithelial cells and epithelioid cells lesemhhng h'lnjihoid cells While these may 
exist in emhr3'os fiom thiee to foui months, the^ ma3' icmain latent through- 
out life, then fate being quite similai to those lests of the median th^- 
loid anlage 

The development of the tl^ioid gland is not cen complicated In an 
emhr3^o of 2 6 mm the median anlage of the thvioid is piesent as a small 
depression of mouth epithelium whose diiection is anteiioi and in fiont of 
the heait and aoitic legion Latei this cvhndiical epithelium gio\vs into the 
depths as a film hard stiand of tissue wnthout a lumen, then the low'ei pait 
of the anlage begins to glow lapidh into two segments, a right and a left 
while the uppei pait evcntualh'^ disappeais, 01 mav remain as a peimanenl 
stiand, occasionall3’^ giving origin to the lingual thyioid At the end of the 
fourth and beginning of the fifth cveek the simple piocess of the development 
of the middle lobe of the tliMoid is complicated 1)3'^ the development of the 
h3mid hone, and since this stiucture heais such an impoitant lelationship to 
the radical cuie of some th3moglossal fistulse, the details of the development 
will he discussed latei 

At the end of the second month the oiigin of the median anlage of the 
thyroid is a blind opening, the foiamen ctecum coveied with stiatified epithe- 
lium, with an occasional ciliated cell The lingual duct which develops about 
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this time 1C not a rest of the tracUis th} roglossus, but rather a canal of mouth 
e])itlielium lu the thud month the lingual canal has definite side blanches, 
and these aie lined with stratified and ciliated cells In the fouith month it 
lb blanched so definitely that individual spiouts may change into isolated 
cysts which may latei become pathologic These c\sts mav also deiive then 
e])ithehal building blocks fiom another soutce, namel) . from those portions 
of the mouth epithelium which have mechanically been pulled down hy the 
lapid downgiowth of the median thcioid anlage into the undei lying mesen- 
chymal tissue Veiy often about these mucous c)sts of the tongue small 
isolated aieas of thyioid tissue may be present These c}sts occui, as a lule, 
at the loot of the tongue oi about the h}Oid, less fiequently near the foiamen 
c.ccum, moie laiely neai the isthmus of the thyroid 

The h}Oid bone makes its appearance at about the fouith week in the 
legion of the second aich, hing behmcl the thyioglossal tiact, whiCh, if it 
lemains, may be bound to the peiiosteum of the hyoid on its innei aspect 
Foi the next few weeks, in spite of this lelationship, the thyioglossal tiact 
lies in a moie oi less stiaight line But as the bod} of the hvoid now glows 
behind and above, and at the same time in fiont and below, the ti actus 
Ihyioglossus undeigoes many complicated and impoitant changes, dependent 
upon the fuithei development of the hyoid bone 

The fiont and lowei pait of the hyoid pi esses the thyioglossal tiact 
antciioily and bends it. and in this way the tiact is divided into two paits, 
the higher poition lying anterioi to the hyoid and the lower poition going 
fiom its undei end At the beginning of the thud month the h}Oid changes 
matciially, the anterioi suiface becomes convex, and the posterioi concave, 
with the icsult tliat the lower stiand is pushed more posteiioily The hyoid 
IS bent now almost at light angles and may give ewdence of thyioglossal 
icmains in thiee places — on the uppei anterioi suiface, on the lower anteiioi 
suiface, and on the posteiioi suiface In other embnos and in cadaveis it 
is lathei laie to find thyioid lests on eithei the uppei oi lowei anterior sui- 
face. because these two aieas of the Inoid exeit the gieatest piessuie on the 
tliMoglossal tiact, usually causing its obliteiation, while the lests on the 
]iosterioi suiface aie moie apt to lemain undisturbed Thyioid rests in the 
neighboihood of the hioid bone aie often found in adult and childien 
cadaieis and these mai occui simiiltaneoiish with cists of the tongue 

'The lateral lobes of the thiioid are developed from the fouith phaivngeal 
pouches as wide pockets lined with stiatified epithelium These giaduallv 
sink deepei and become moie aiiteiioi. finalK blending with the median lobe 
as the oiigmal canal dis^pijcais Remains of thiroid tissue mav be found 
bctiieen the lateial phai vngeal wall and the thiioid cartilages, but the latei al 
tliMoid canal iisiiall} disappears com])letcl\ and rarel} gnes use to am rests 
Moie often poUions of tlnioid tissue mac be pulled off the tlnioid itself, 
and these pai tides lead to abnormalh located tlnioids doisal to the oeso- 
phagus or between it and the tiachea 

The difieience between lateial and median fistul.c as far as their his- 

857 



KLINGENSTEIN AND COLP 


tology IS concerned, is quite a maiked one While the median fistul-e are 
built fiom epithelial lests deiived indirect!}^ fiom the median thyroid anlage 
and nevei possess an actual lumen, the lateial cervical fistulai are derived 
fiom the remains of the thymic canal itself either in part or entiiely The 
presence of lymphoid tissue in appieciable amounts is anothei pi oof of then 
thymic oiigin While the median anlage of the thyioid leaves behind the 
foiamen ca;cum, it nevei foims a complete median fistula, while the thymic 
anlage may foim a complete lateral fistula Lateral fistulie and cysts aie 
lined, as a rule, with stiatified epithelium with endothelial characteristics — 
without hail , papillrc sweat oi sebaceous glands Occasionally lying between 
the epithelium one ma} find cih.ited cells, the ciliated epithelium being of the 
same variety as in the median fistuhc However, the presence of epideiinoid 
tumoi 01 fistula with all its chaiacteiistics occuiiing in the lateial legioii of 
the neck, does not speak against its origin as a lateial cervical c}st or 
fistula, foi the thjmic canal as it lounds the coiner previouslv desciibed may 
take with it epideimal epithelium fiom two sources The ceriical sinus, 
which itself ma)' foim a piimai) c\st ver) similar to a dermoid may give 
some cells to the th)mic canal, but there is still anothei wav m which epi- 
deimal tissue may take part in the de\elo])ment of the th)mus It is perfectly 
possible for the deepci laAeis of epithelium from the third furrow to climb 
into the thymic anlage This ejiithehum may keep its chaiacteristics and not 
only aid m building Hassel’s coiptiscles, but also iincst the thymic canal with 
structuies of epideimoid chaiaclei This classification is thoioughly satis- 
factory m elucidating the histopatholog) of those c\sls and fistula; in which 
epidermal and endodeimal tissues manifest themselves 

Incidence — There were in all foity-two cases of tlnioglossal c)sts and 
fistulas These we have divided into thyioglossal c)sts of which there were 
thirteen, thyioglossal fistulas, twent) , a combination of c)sts and fistula, nine 
During this ten-yeai inter\al a summary of the lecord shows that m all, six- 
teen cases have been classified as bianchiogenetic c^sts oi fistula; In view 
of the somewhat meagre opeiatne notes in some of these latter cases, it 
seems hardly justifiable to lecoid these cases as of bianchial oiigin, while in 
otheis, the opeiative findings supply ample proof that the diagnosis under 
which the patient was finally dischaiged from the hospital was untenable in 
the light of moie lecent embryological research Foi this reason no detailed 
summaiy of this gioup of cases has been deemed advisable 

Aqe — In this senes, cases occuned from the fiist to the sixth decades, 
and weie giouped as follows from the fiist to the tenth )eai, twenty-one, 
fiom the eleventh to the twentieth year, ten, from the twentv-fiist to the 
thirtieth, seven, from the thiity-fiist to the foitieth, two, fiom the forty-first 
to the fiftieth, one, and from the fifty-fiist to the sixtieth, one In five cases 
the lesion was piesent at birth, in two a cyst piesented , in three a fistula was 
noted In two cases symptoms weie noted during the first yeai of life The 
oldest age at which the lesion was fiist discovered m this senes was thiit)'-five 
and thirty-mne yeai s of age, respectively 
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— It has been various!) slated that this group of congenital affections 
was inoic common in females, conesponding to the grcatei incidence of 
th}ioid disease of adult life, but this has not been borne out in this senes 
Theie were thnt)-one males as opposed to onh eleven females 

Location — Thyroglossal cvsts and fistulre ma\ occur an) where along the 
course of the tlnioglossal tiact, viz, fiom the foiamen ciecum to the body 
of the thyroid gland Foi pin poses of description these locations ha\e been 
tabulated as follows 

1 Beneath the foramen cjecuin 

2 In the floor of the mouth protiuding beneath the chin 

3 Suprahyoid 

4 Subhyoid 

5 On the thjroid cartilage oi membrane 

6 At the level of the cricoid 

7 In the suprasternal notch 

The fiist three of these situations haie been found exliemely laie, m 
this series no cases have been obseived heie The gieat larity of the occur- 
lence of thyioglossal cysts and fistultc m this location must make one sciuti- 
ni 7 e very closely those cases which ha\e ciept into the hteratuie under this 
heading, as possibly being dermoid c)sts of the tongue,^® laniilde, oi cysts 
having then inception m the lingual duct and not, as supposed, oiiginating m 
the anlage of the thyioglossal tract One case piesented itself in the supra- 
hyoid legion, and seven m the prehyoid legion In the piesence of a cyst of 
any consideiable sue, it is sometimes extiemely difficult to deteimine its exact 
location m relation to the thyroid caililage and thyiohyoid membiane, foi very 
fiequently the swelling will overlap both structuies, but in spite of this fact, 
we have classified twenty cases as thyioh)0]d and thiee as cricoid Three, also, 
piesented themselves in the suprasternal notch It has been almost universally 
taught that tlnioglossal cysts and fistula? piesent exact!) in the median line 
of the neck, somewheie along the couise of the th) i oglo'-sal tiact It is 
impoitant to bear in mind that this need not necessarily be the case In sixi 
cases of this series the c)st oi fistula nas definitely placed eithei to the light 
01 left of the median line Just lecently one of us had occasion to excise a 
txstic swelling on the light side of the neck at the le\el of the th)ioid cartilage 
Its position was so fai lateiai to the median line that a diagnosis of tin roglossal 
c)sl w’as baiely entertained In spite of this fact, a piolongation of the c)stic 
mass was found to uin to the undei surface of the h)oid bone exactly in the 
median line, and the pathological repoit of the excised cyst wall and tract was 
icpoiled back “ Tin roglossal C)St” It is w’ell to bear in mind, how^ever, 
that although tlie opening of the fistula or c) st ma) be eccentrically placed, 
the tiact Itself is almost invaiiably found in a median position Whethei 
piCMous opeiatne inteifeience oi the accommodation of the tumor to the 
lanous muscle and fascial planes accounts foi its shift fiom a previouslv 
medial to a lateial position is merel) conjectural and is simph offered as 
an explanation foi the unusual find in some cases 
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In those eases m whuh caiefitl opeuitive notes weie appended to the 
leeoids, it was found that the tiaet appaienth split the hyoid bone in seven 
eases, in thiee eases it was found to lun in fiont of the h}oid bone No 
mention is made of aiw case in which it was cleaily disceimhle that the tiact 
lan behind the hyoid In thiiteen cases it was speeiheallv stated that there 
was no connection between the tiaet and the hvoid bone, liut an) one who has 
opeiated a numliei of these cases will undoubtedU concui m the obseivation 
that when the tract i caches the region of the Inoid it becomes greatly thinned 



Tir I — PhotomicroRnph sho\\inc rcncnl outline of t th\ roplossil tnct lined with stntificd 

colummr epitheluiin 


and attenuated, at tunes almost indistinguishable fiom the sui rounding fascial 
stuictuies, so that to msuie a comjilete lemo^al not only the tiact but the 
suiiounding tissues m the mid-poition of the Inoid must be excised in toto to 
affect a ladital cuie In the light of this fact, a statement that a thyioglossal 
tract pieseives no connection with the hyoid bone must be guaided This 
point will again be alluded to in discussing opeiative pioceduie Pei haps a 
moie geneial utilization of ante-opei atn c injection of the sinus with a medium 
opaque to the X-iay as sodium biomide, would peimit us to discover moie 
accurately the lelationship of the sinus to the hyoid bone with which it is 
usually so intimately connected In six cases, the liact was tiacerl upwards 
between the geniohyoid and the gemohyglossus muscles wheie it was found 
to tei inmate at the foramen caecum 

Pathology — In not all cases weie the excised specimens submitted 'o the 
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l<il)Oialoi\ for pathological examination In U\o cases the inateiial ^^as 
repoitccl as tliMoglossal fistula or c}st, in six cases as fibioiis tissue lined \Mlh 
epithelium The epithelium was usualh of a low cxlmdncal or columnar l>pe. 
at tunes of a stratified coluinnai \aiieU (Figs i and 2) in two cases no 
epithelial lining was discernible It is supposed that in cases in which no 
ci)ilheliuni is found upon inicioscopic examination, m the piesencc of clinical 
evidence su])poiting a diagnosis of a th\ioglossal c>st 01 fistula, the long 
continued suppination inai dcstro} the epithelial lining (Fig 3) In two cases 



1 IG 2 — Hi[’h-powcrcd photomicrograph of a portion of the lining cpilhtluim of Tig i 


laige masses of limphoid tissue sui 1 oiinded the fistulous tiact In mcw^ of 
tins finding it is baieh possible that this lepiescnted lemains of the tliMinco 
piiaiMigeal duct Mention of this will again be made in discussing patho- 
genesis In tw'o cases defiintc islets of tlnioid tissue w^eie found It has 
been said that the piesence of llnioid tissue along the course of the thyto- 
giossal tiact stands in nneise iclationship to the noimal decelopmcnt of the 
tliMoid gland In both these we find no mention made of the size of the 
tin 1 Old gland 01 an\ CMcIence ])oinling to endocrine chsfunction 

PatJwqcm — Tluiogiossal c\sts and fistuhe usuallv make their first 
appeaiance in mfaiicc and childhood, m this senes twcnt\-one occurred befoie 
the second decade of life To what can we adduce this high jieicentagc’ In 
discuvsing “ Pathologc ’ we mned the fact that m some cases hinphoid tissue 
made u]) the bulk of the tiact wall , in otheis, the tpithehum was dcstio}ed as 
though b\ au mflammatoiN pioccss, while in some ccidences of inllammation 
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were denoted by an jnfiltiation of the tract by polymorphonuclear leucoc3'tes or 
by round cell mfiltiation The intimate lelationship between the mouth epi- 
thelium and the oiiginal anlage of the thyroglossal tiact makes it plausible that 
the same inflammatoiy processes to which the foimcr is susceptible, particularly 
m childhood, accounts in some cases, at least, for a like susceptibility With 
the onset of a tonsillitis or phaiyngitis, to which the young are so prone, a 
similar reaction on the part of the l3nnphoid tissue in the thyroglossal tract 
would account for the pathogenesis in some cases There were three cases in 
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Fig 3 — High-powered photomicrognph showing n th> roglo5s^l sinus lined with gnnuWtion tissue 


which a histoiy of uppei lespiiaton infection antedated the de\elopment of 
the cyst Metastatic infection of the tlnioglossal tiact may account for others 
The production of thyioglossal fistulre, as opjiosed to c^sts, is usualh the 
result of rupture of the latter This is borne out by the gieat paucity of 
congenital fistulas m contiadistmction to congenital C3sts which aiC much moie 
common Suppuration m 03 sts, eithei spontaneous 01 by incision. pla3 a part 
m the production of these fistulae Piobabty the most common cause is 
surgical inteivention No less than eighteen patients weie opeiated upon 
before enteiing the hospital, with a fistula as the diiect lesult of operative 
inteiference This point will be furthei discussed undei tieatment 

Symptomatology — It is notcwoithv how few subjective s3mptoms the 
piesence of this lesion produces Pam is usualty absent — m only thiee cases 
was there definite pain, and this onh’- m association with an inflammator3^ pioc- 
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ess which the cyst was undei going and which piohabh brought the patient to 
the hosjntal for treatment A tumor was piescnt m fifteen, wdieieas a sinus 
occurred m tw'ent}-nine In the cases m wduch a discharge was a piominent 
s}mptom. it w'as mucus m six, puiulent oi muco-puiulent in ten, m thirteen, 
the chaiacter of the dischaige w^as not mentioned In none wms it profuse 
In only one w'as it more piofuse on sw^allowing In six cases the dischaige 
w'as inteimittent 

Physical Findings ; — These aie usualh faiih chaiacteiistic depending upon 
wdiether we aie dealing wnth a cist, fistula, or a combination of both In the 
foimei w'e usuall) find a small, lound, tense cistic mass, \aiying in size fiom 
a ])ea to a wvalnut, oiei wduch the skin is usualh movable, except in the piesence 
of an inflammatoiy piocess, in which case the skin mai become adheient 
Fluctuation is not ahvays elicited on account of tension wnthm the cyst w'all 
The location of the lesion has ahead} been discussed In the piesence of a 
fistula a small, fiim mass of tissue ma} be felt b} caieful palpation, lunning 
subcutaneously from the legion of the fistula to the hyoid bone, wdiere it 
lost as It emeiges in the substance of the lattei to make an acute angle wnth 
that bone from wdieie it penetiates the tongue musculatuie 

Diagnosis — The diagnosis is at once simple and difficult In the absence 
of infection, a medially situated tense cystic mass oi fistula should at once 
suggest the diagnosis In the piesence of an inflammatoiy leaction, the lesion 
must he difleientiated fiom an enlaiged, chionically oi acutely inflamed sub- 
mental 01 pi eh} Old l}mph-node The piesence of a deimoid cyst in the median 
line of the neck, while offeiing difficulties m diagnosis, may be coiiectly diffei- 
entiated by aspiiation" Ectopic thyioicl glandulai tissue must be borne m 
mind in dififeientiating any mass in the neck Tumois or masses in the flooi 
of the mouth, paiticularly lingual dei molds oi submental c}sts (remnants of 
the lingual duct), or deep-seated lanulre must be ruled out In certain cases 
the opening of a lateial ceivical fistula is close to the median line, paiticulaily 
m those having then exit just above the clacicle, but in these cases it will be 
noted that the opening is situated just to the outei bordei of the steino- 
cleidomastoid muscle 

Ticaimcnt — Simple incision of a non-sujipuiating oi suppuiating thyro- 
glossal cyst nnaiiably leads to the foimation and peisistence of a fistula, wduch 
must be dealt wnth ladically at a latei date No opeiatne tieatment that is 
not liased upon the knowm iclationship of the tlnroglossal tiact to the hyoid 
bone, tongue musculatuie, and foiamen ciecum, as outlined m the poition of 
this aiticle dealing wuth the embnolog} of these structures can hope to be 
i.uhcal Pnoi to the application of these piinciples. lecurrences of the fistuke 
weie the iiile lathei than the exception Numeious lefei dices m the literature 
beai cMdenee to this fact While siugeons undoubted}} had appreciated this 
fact It was not until 1919 when Beer ” and Sistiunk “ mdependenth published 
an opeiatne technic foi the cure of these fistuke, that the treatment was put on 
a lational basis Then opeiatne piotedure takes the abo\e-mentioned points 
into tonsideration and will be outlined biiefl} 
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A liansvcise incision (all neck incisions in so fai as is possible should be 
tiansveise), cii cumscribing the sinus, is made, duiding the skin and platysina 
muscle The skin flaps aic mobih/ed and the tiact, which usually lies supei- 
ficially at this point, is dissected fiee fiom the surioundmg piethyroid muscles, 
and IS traced uiJwaids to the h}oid bone At this point the tiact becomes thin 
and attenuated and no attemjit is made to detach it from the hyoid The 
peiiosteum over the hyoid is divided, and the mid-poition of the lT\oid resected 
subperiosteally and fieed The tiact is then fuithei enucleated b} coreing 
thiough the tissues between the h}oid and the foiamen crecum It is important 
to bear in mmd, m this connection, the angle that the tiact makes with the 
Inoid m ending at the foiamen caecum d his \m11 be found to be an angle of 
45 degiees \Yith this m mmd, those poi lions of the median raphe of the 
mylohyoid, the genioh\oid. and gemoh3'Oglossus muscles, surioundmg the 
lingual poition of the tiact aic iemo\ed m tola up to and including the 
foiamen caicum If the dissection has been started low down in the neck, 
a supplemental V tiansverse incision at the level of the Inoid ma) become 
necessaiy The peiiosteum of the Inoid is hi ought together with interrupted 
chiomic sutuies The lateial poitions of the divided tongue musculature are 
likewise united A small lubbei dam or tube is mtioduced foi diainage pur- 
poses This can usually be safelv iemo\ed at the end of forty-eight hours The 
skin IS appioximated with silk If am appieciable defect be made in the 
mucous membiane of the tongue, this also should be united with catgut 
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COI\JPRESSION OF THE SPIN.VL CORD BY TUMOR* 

B\ William Jason Mixter, D 
or IJo‘^TON', Mass 

AV'^IST'VNT MblTlNG StKOJOS, ■'riTS ( f SI lUl IIOSI ITAI 

Any tuinoi causing symptoms of sjnnal coid distuibance must except 
in laie instances cause this distuibance b\ conijnession, whethei tlie tumoi 
IS within 01 M'lthout the spinal coid The exception lieing metastatic malignant 
disease within the coid itself causing 
destuution of coid tissue without com- 
pression '1 his condition is a laie one 
and I have seen it once only If theie 
IS compiession of the spinal cord 
theie must also be a moie oi less com- 
plete blocking ol the ccicbiospinal 
sjiace at the tumoi level, eithei b} .i 
fiisifoim swelling of the coid, if the 
tumoi he within it, by the tumoi itself 
if the tumoi he between coid and 
dm a 01 by an indentation of the dura 
if the tumoi lie outside 

Die lecent advances in the diag- 
nosis of coid tumor aie diiected m the 
mam to a lecognition of this encioach- 
mcnt on the ceiebiospinal space and 
the icsiiltmg changes m the ceiebio- 
spinal fluid 'Iheie has been, and still 
IS, a good deal of difteience of opinion 
as to the \ahie of this tcpe of diagnostic ^ — Lipiodoi m thciumbirsic 

jiioceduie This difleience of opinion natiiialh adds to the mteiest of the 
subject and the mattei will not be settled until a laige number of obseivations 
hace been made in eaih or doubtful cases I am coininced that an} pioce- 
duie which ccill peimit us to make a diagnosis of coid compiession in the 
pt Cjiai al\ tic stage w ill be of gi eat \ alue It seems practical!} cei tain that cai e- 
ful iiuestigation of the ceiebiospinal space Mill main times gne us the data 
foi such a diagnosis in the absence of convincing ncuiological evidence 

1 have attempted to gioiip the cases of spinal coid lesion, in which tumor 
was thought to be the cause, which ha\e come undei nn caie. and the lesulting 
figures aie peihaps of some mteiest In addition to the eight} -fne proven 
cases I hacc included sixteen in which a negatnc cxjiloiator} ianiinectonn 
was pcifoimed. but ha\e omitted all cases m which the susjiicion of the 
pi^ese ncc of coid compression was not sufflcietit to warrant exploration 

Rt.itl before the Anicncan Surgic.i! A‘.‘>oaation. Ma\ 6, ~ 
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As will be seen, there weie nineteen cases of intramedullary tumor and the 
end results were almost uniformly bad There were thirt}-five cases m which 
the tumoi arose fiom structures outside the cord hut inside the hones of the 
vertebral column Of these, t\\ent}-s)x were cuied or definitely and perma- 

^ — nently impioved lumors of 

, the vertebral column, meta- 
i j static or pi imar) , were twenty- 
eight 111 number and are a 
stud} in themselves I shall 
not attempt to discuss them or 
the five cases of mtraspmal 
tulierculous abscess vv h 1 c h 
v\ ere classed as tumor suspects 
There were sixteen in which 
no lesion was found at opera- 
tion, which IS far too large a 
number Nmetv -eight lami- 
nectomies were performed 
with five operative deaths 
A further anal} sis of the 
group of extramedullar} intra- 
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Spinal tumors show that m this class were piacticall} all of the successful cases 
Of the thirt}-five, ten were meningioma and eight neurofibroma, the rest were 
scatteimg Ivvelve are s}inptoinless fourteen were definitel} improved, 
many of them working Onlv three 
hav^e died of tumor, two of these being 
malignant leiomyoma metastatic from 
the uteius Theie were two opeiativc 
deaths The av^eiage lapse of time 
between onset of the first s}mptom and 
operation was tw^eiit} -sev en months 
Earlier recognition of these cases would 
make for bettei lesults, as irreparable 
damage is almost mvariabl} done to the 
spinal cord m cases wdiere compression 
has been of long duration 

I am convinced that the future will 
bung a great change and that cord 
tumors will be recognized and treated at 
a much earlier date Careful study of 
the cerebrospinal fluid 111 cord tumor cases is of the utmost iinpoitance and 
new refinements of technic are being added to the accuracy of this procedure 
For a complete discussion of the subject, reference may be made to the work 
of Dr J B Ayer ^ Lumbar puncture should be performed in all cases of 
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Fig 3 — Same as Fig 2 lateral \iew 


COMPRESSION OF THE SPINAL CORD BY TUMOR 

■^uspecled cord tumor and if there is am doubt as to the presence oi absence 
of block, combined punctuie of the cisteina magna and the lumbar space 
IS indicated Lumbar puncture oi combined puncture in a case of this 
soit, or indeed in almost an) case, should include caieful manometuc readings 
and study of the chemistr) and c)tology of the fluid as desciibed by A}er 
Simple withdiawal of, and a more oi 
less haphazaid study of the fluid, is 
not sufficient At fiist we weie 
unwilling to accept these ceiebio- 
spinal fluid findings, and I therefoie 
opeiated on a number of patients m 
spite of negatne ceiebiospinal fluid 
findings A negative exploiation 
cdmost invariably lesulled Many of 
these patients, eithei b) piogiess of 
the disease oi aulops) , have been 
shown to be sufteieis fiom multiple 
scleiosis, combined system disease oi 
othei degenei alive lesion of the cord 
Itself I am now lef using to opeiate 
on such patients Conveisel) I am 
ojieiatmg wheie the neuiological evi- 
dence IS inconclusne but wheie the 
ceiebiospinal fluid shows evidence 
of block 

In cases in this senes in which 
examination of the ceiebiospinal fluid 
uas made, lumbar punctuie was con- 
clusne in about So jier cent and 
doubtful in 20 ])ei cent In the 20 
jiei cent combined puncture was 
necessaiy to eliminate this element 
of doubt 

The value of ceiebrospmal fluid 
examination in suspected tumoi is no 
longer a mattei of debate it has been 
lonclusucl) proien d'he onlv ques- 
tion IS How often uill lumbai punctuie alone be sufficient'^ Recent refine- 
ments in the technic of luinb.u punctuie as suggested b) Stookc) - mac lessen 
the need of comliined ]nmctuie. but I am sine theie will ahvais be a consider- 
able miiniici of cases in which it \m11 lie neccssarc, jirob.ibh m the 
neighhui hood of 20 pei ceiu We hax e onh had lu o ca^^es m u Inch operation 
in*^ failed to leical tumoi uheie ceiehrospmal fluid examination suggested 
conipies>;,on and it max well be that tins xxas due to failure on my part to 
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Fig 4 — Intr-imcdulhrj rlioma Note the small 
masses of lipiodol squeezing bj the fusiform enlarge- 
ment of the cord 


WILLIAM JASON MIXIER 

find the tumoi Only once ha\e I found tninoi where the cerebrospinal fluid 
findings weie negative and that uas some foui yeais ago when the technic 
of examination was less complete than at present 

1 he most i ecent, and in man^ wd} s the most striking, ad\ ance in diagnosis 
of these lesions, is the use of a substance opaque to the X-raj (hpiodol) in 
the spinal subaiachnoid space as ad\ocated by Sicaid'^-*’" After various 
experiments we have limited its use to cases wheie block is positne and always 
inject It above the tumoi If a positive localization can be made without the 

help of hpiodol I jirefer not to use this drug, 
as It remains indefinitel} in the cerebrospinal 
sjiace No permanent ill effects hacc been 
rejioited fiom its use, though it is tempo- 
ianl\ iriitatmg as shown bj rise in teniper- 
atuie headache, and increased cell count m 
the ccrebiospmal fluid 

From one to two c c of the diug is m- 
jctted into the sjiinal canal usually by 
])uncluie of the cisteina in.igna and with 
the jiaticnt m the cortical position Its slow 
])assagc through the spinal canal is followed 
eithei In the fluoroscopc or In i epeated plates 
During Its descent the masses of hpiodol are 
moie oi less sausage-shaped and hace 
rounded cells When it final!} comes to 
lest in the loner end of the lumbar sac m 
the absence of obstruction, it is usualh m 
the foiin of an mcerted cone 1 here may be 
lalse aiiest of the hjiiodol in the canal and 
if such is the case the sausage-shaped masses 
])ersist In tine airest caused In some ob- 
stiuction in the canal the hpiodol mac be 
seen as a cap ocer the tumor oi as nairow stieaks alongside of the obstruction 

In order to emphasize the possible calue of these new diagnostic methods, 
one case may be cited 

Miss A G Referred tn Dr A N Biougiilon This patient liad Jiad severe pain 
running from the lower spine down the right leg for some months The pain was 
spasmodic in charactei and markedh increased b\ motion She was unable to urinate 
w’hile b'ing m bed, but aside from this had no sjmptoms which would suggest parahsis 
Examination recealed a uterine fibroid and pain on any attempt to move the lower spine 
or the right leg There were no paraKscs reflex changes or seiisorj disturbance w'liat- 
ever Lumbar puncture performed be Dr H C Solomon, betw'een the tw'elfth dorsal 
and first lumbar and between the fourth and fifth lumbar \ertebra:, rccealed a 
block between these two points 

Lipiodol injected through the upper needle mo\cd onh as far as the second lumbar 
vertebra Operation re\ taled a neurofibroma W'lthm the caud i cc|uma so buried in the 
cauda that no cap could form This growth was completely rcmo\ed and now' six months 
later she is w'cll 



Tic s — Xeurofibroma of ciuds equim 
(case of Miss A G ) Xote the absence 
formation of a topical cap the turn 
being buried in the cauda equina 
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T.amineclonn has been so standauli/ed In the noik of Ductoi hia/iei, 
Oocloi Cushing and ]>xtoi Elsheig that theic is hltlc inoic to lie said, ])ut 
theic aic a few point'^ in technic that I would like to suggest 1 ha\c found 
that cxposnie is adequate if the dissection is earned 
down on one side of the spinous piocesses These 
slructuies ate undeicut, as shown in the diagiam 
and reflected with the ligaments and the muscles of 
the othei side In closing such a w'ound sutuies in 
the muscles aie unnecessai} A caieful appiox- 
imation of the fascia to the intei spinous ligament is 
usually sufficient 

Aftei the lamiiuc have been removed, ins]>ection 
will often leveal a local thinning of the epiduial fat 
Such a condition stiongly suggests the presence of 
tumoi If no tumoi is found on opening the dm a 
at the level suspected, the hehavioi of the ceiebio- 
s])inal fluid should be noted Noimally oi above 
tumoi the fluid wall show^ a veiy consideiable pulse 
wsave, the juilsation being tiansmittcd downnvaid 
from the cianial cavity If theie be a tumor piesent 
iilocking the spinal canal, this wave wnil be almost . 

absent below' the tumoi If the aiKcsthetist be di- i'k, r,— Onr-nm Oiowinfnrcs. 
lected to comptess the jugulars for a moment, the cr^al.o« of .p,nous,„ro.csscs 

ceiehiosinnal fluid wall use lapidl) in the w'ound in the noimal case, w'heieas 
the piesence of a tumoi at a highei lc\el w'lll pi event such a use Caieful 
leinoval of the duial base of tumoi s, invohmg that membiane, should be 
peifoimed w'here possible and any defect closed w'lth a fiee tiansplanl to 

piecent the leakage 




of cei ebi ospinal fluid 
and the i csiilting 
dangei of meningitis 
In conclusion I 
w'ould like to enipba- 
sirc the fact that a 
leiy consideiate pei- 
centage of tumoi s 
causing cold com- 
pi ession ai e easili 
and c o m ]i 1 e t e 1 \ 


removable, and that 


I n 7 —Onmin showiJir prt<;cr\-ition of <;pmou‘; procc'^sts if rcmO\ cd C a r 1 \ 

(Cros‘;.sc.cl)on ) •' 

enough letuin of 

tunction will be complete '] hat caih operation depends on an cailc diagnosis 
and that to this end caieful and conijilele stiuh of the sjanal fluid is as 
impoitant as is kihoratoi) wuik in the stud\ of the gaMro-nilcstinal 



case 
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The use of lipiodol in the spinal canal is indicated in a considerable p-rcent- 
age of cord tumor cases, as it is safe and accuiate 

These newei piocedures must m no case be expected to supeicede the 
oldei methods of examination A caieful and complete neurological exami- 
nation should always be jieifoimed 


Tablu I 


Discise 1 

ot tl 

Improved 

Not 

Improved 

Impro\ ed 
Died Hter 

Died 

Tuniois of the coid 

19 

2 


2 

12 

3 

Tumors of structures between coid 







and spine 

IS 

26 


I 

3 

5 

Tumors of veitebra 

28 

2 


3 

4 

19 

Spinal tubciculosis 

s 

2 


2 

— 

I 

No lesions found 

16 

— 


8 

— 

6 * 

Laminectomies 

qS 

Operatne dc 

libs 5 



* (Two cases (untraced) 








Iaiill II 





Tot'll 

Xo 

Disabilitj 

Imp\d 

Not 
impv t 

Imped 

1 died liter 
of tumor 

Oporativ 

deaths 

Meningioma 

10 

4 

4 

I 

1 

— 

Neurofibroma 

8 

6 

I 

I 

— 

— 

Cholestestomatous c>st 

3 

— 

3 

— 

— 

— 

Fibrosarcoma of cauda equina 

3 

— 

2 

— 

— 

I 

Adamantinonn of cauda cquiin 

2 

— 

I 

— 

— 

I 

Cyst of dura 

I 

— 

I 

— 

— 

— 

Enchondroma 

3 

I 

I 

I 

— 

— 

Malignant lciom3om<i 

2 

— 

— 

— 

2 

— 

Chronic inflammation (exttaduial) 

2 

I 

— 

1 

— 

— 

Fibrosarcoma of dura 

I 

— 

I 

— 

— 

— 


35 

12 

14 

4 

3 
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• INTRODUCflON 

There has l)een considerable difTeience of opinion as to the oiigiii and 
development of the blood supply of whole-thickness giafts, and the object 
of this study is to deteimine these piocesses as exactl) as possible In the 
past, most of the obseivations concerning the ciiculation of skin-giafts have 
been made fiom the micioscopic stud}’’ of bits of skin excised at varying intei- 
vals after transplantation In order to deteimine accuiately the various 
phases of the development of the ciiculation, injections of the newl) formed 
vessels must be made As this is obviously impossible in the human, it has 
been necessai y to i esoi t to animal expei imentation 

In this stud), thiee points have been undci considei ation Fust, whethei 
an anastomosis is foimed between the lessels of the giaft and those of the 
giafted aiea, second, whether oi not the capillaiies of the giafted area grow 
into the giaft In extending into the old vessels of the graft, third, whethci 
the capillai) up-giowth from the grafted area penetiates the connective 
tissue of the giaft and thus establishes a blood supply Much theorization 
concerning these piocesses is found m the hteiatuie of the past thuty-five 
jeais, but little cMdence has been hi ought foiwaid to suppoit them 

Gauri , who was the fiist to do careful histological work on skin grafts, interested 
himself in the reestablishment of the blood supplj and obscried that most of the vessels 
of the graft degenerate so that but few persist Si\tj-tw’o hours was the earliest that 
he was able to demonsliatc new vessels m the giaft with what he thought w'as circulating 
blood in them He felt that the new \csscls often grew' up inside the old ones and that 
a portion of the new Acssels degenerated while the remainder persisted and continued to 
glow and form the permanent circulation of the graft 

JuGrxori, an cxtrcmclj careful obscr\cr, found capillancs m the fibrin-net beneath 
the giaft on the third day, and he behexed that these vessels grew upwaid from the host 
and c\cntuall> accomplished an anastomosis with the old vessels of the graft How this 
anastomosis was accomplished he did not seem to understand fuHv 

Goidmvx, in his work published m 1804, described for the first time, tlie process 
known as plasmatic ciiculation (“ plasmativchc circulation”) He felt that the graft 
was nourished during the first davs following transplantation by an influx of Ivmph and 
loiicocKcs .and that the graft was caused to heal bv its inherent “ lebensenergic ” He 
also stated that all of the vessels of the grail degenerated and wete eventudlj replaced by 
an upward growth of vessels from the host 

I'NinKTi N whose woik has been the mist e\h lustive and the most ciicfulb executed 
of anv done in this field drew his obseivations both from clinical niattnal removed from 
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patients after operation and from animal experimentation He stated that the blood- 
vessels of tlic graft degenerated almost complcteh and were replaced b\ new' ones This, 
he thought was accomplished m two wavs first b\ the surrival of islands of endothelium 
m the old \essels which after proliferation re-formed the blood channels and anastomosed 
w'lth those of the host, and second that new' capillaries grow' upward from the host into 
the graft He did not state the mechanism of this upw'ard growth 

Buaun, belicscd that the circul ition of the graft was established, at least in part, by 
using the old lesscls of the graft He stated that after three and one-half rears in one 
of his cases these old ressels were CMdenth m use All of Braun’s material was remored 
from patients after transplantation 

Marciiam) in his classic monograph on wound healing, used the work of Enderlen 
as a basis to which he added some of his own ideas He found that the ressels of the 
graft commenced to degener itc on the first elar Vcr\ earlv howerer, new well-formed 
red blood cells were seen in the ressels and also these ressels could be mjegted with an 
injection mass He felt that the resscls stood in some patent relation to those of the 
host and lormed the, so-called “plasmatic canal” How this relation came about he 
could not ,mswcr but he thought that perhaps the ressels grew up from below or that 
perhaps they were regenerated in a rerr short time from sumrmg endothelial elements 
remaining m the old \esscls of the graft 

Nmior, in his recent monograph on “The Transplantation of Tissues,” has added 
\en little to the work oi those who hare alreadi labored in this field but rather siim- 
marircs it m the light of his experience He states that within a few hours after the 
graft has been applied leucocitcs of the fibrin laser migrate into its interstices and 
ire to be found in the lumnia of its empty blood-scssels Most of the blood-sesscls in 
the transplant dcgcncrite B\ injection experiments he found that new aesscls could be 
demonstrated in the cutis gnfts on the third das The ncwls built sessels arise In a 
budding of the capillaries m the fibrin laser iiid the buds not infrequently extend directls 
into the sessels of the graft 

Thus, It can be seen that thcic is wide dn ergence in the theories and 
obseraations of those w'lio haac sought to clarify this inteicsting phenomenon 
All agree that theie is a migiation of leucocytes and an infloyv of hinph into 
the giaft The cells aie fiist seen in the luinina of the old yessels and later 
the}' iny'ade the yy'hole tiansplant This has guen rise to the theory that a 
plasmatic cii dilation is established yery early, jjrobabh yyithin a feyv hours 
aftei transplantation and that this circulation plays a role in nourishing 
the graft until such a time as the blood circulation can establish itself and take 
oy'er this function Another point on yy'hich theie is unanimity of opinion is 
that the fiist neyv blood-vessels are found in the giaft betyveen forty-eight 
and sixty hours aftei tiansfei Hoyveyei sey'eial my estimators haye noted 
that yy'ell-formed and appaiently In mg red blood-cells y\ere found in the 
old y'essels of the graft at an eailier time, one obseryer finding them as earh 
as the thirty-sixth hour That there is a y'ery actn'e degeneratne process 
going on m the graft commencing almost immediately after transfer also 
seems established and counteracting this, theie is actne prohfeiation of the 
y'arious elements of the graft, yvhich beginning sloyvly gams impetus, striking 
a balance yvith the degeneiatne phase at about the sixth oi eighth day and 
fiom that time on, dominating the pictuie until at the end of from fourteen to 
tyventy' days the graft has regained a normal appeal ance yvith perhaps some 
increase m the connective-tissue elements 
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'J he teaiing down and building up proce-^s in tbc giaftcd tissue ^allcs 
\\ilii the statU'' of the circulation of the tran^jilant In otliei A\oids it depends 
on the degree in ^\hlch the giaft is in contact \Mtli the nouiishing fluids of tbc 
hod\ In this papei . ^^e attempt to anah/c this pioce‘*s and to dcinonstiate 
the factors controlling it. togethei with the mode wheieln the new cii di- 
lation IS established 

Mniiioi) 

The dog has been used in this study as its abdominal wall piovides an 
atea sufficient foi a senes of giafts. so that it is possible to ha\c giafts call- 
ing in age fi om a few’ hours to man\ dac s, all undei identical conditions 
The wdiolc-thickness graft w'as chosen because it piescnts all the pioblems of 
the othei t)iies of skin giafts and in addition has gieatei bulk, wdiich, fiom 
the ])oint of view’ of the establishment of the blood suppl> and of the nouiish- 
ment of the graft, accentuates each phase of the ]iiocess 

Under ether an.esthcsia, the operatne procedure was earned out as follows The 
sk.ii was carcfuih sha\cd arid then cleaned with green soap followed succcssiveh by 
elhei, alcohol and fne per cent picric acid The grafts were all of the same si/c 
measuring three centimetres in length in one and one-half ccntimeties in width, and 
wcic in the shape of an ellipse, thus making the closure of the skai possible without 
undue tension The graft was carcfuih measured and outlined with fnc pci cent bnl- 
hant green and was then excised, the whole thickness of the skin being taken together 
with the subcutaneous fat The fat was then caicfullj rtmoicd. either with a pair 
of cur\cd scissors or with a sharp scalpel The law surface of the transplant was then 
placed directly upon muscle tissue and was fixed with silk sutuics in such a wav that 
It measured the same in length and hrc.adth as it did befoie excision Bi this procedure, 
the normal tension of tiic skin was imitated The wound edges were then closed over 

the graft Thus the tiansplanl was iminobili/cd on a muscular bed which is ideally rich 

in lilond supph and at the same tune Avas piotectcd from the possibililj of trauma and 
dr\ing out The operation was icpcatcd at mteiwals such that at the end of an expen- 
ment wc had in each animal, grafts Aaijing in age fiom one to fort} daxs the inter aK 
iietwecn the last ten grafts being of tw'cnty-foui hours J he animal was sacnficed at the 
end of the completed cxpenmenl and the whole hod\ was then caicful'y injected with 
India ink, tinough the hcait The areas containing the tiaiisjilants A\crc then excised, 

and fixed m formalin and alcohol Half of each graft witli its muscular bed was 

oleaied hr the Spalteholt/!; method and the other half was cut into serial sections B\ 
this means, it was possible to trace the xessels for considerable distances m the cleared 
specimens and to determine their exact i elation to the giaft Tlic serial stclmns were 
U'-td to cluck the findings thus made and to determine the exact position of tlie new 
Acssels m lelation to the old ones m the graft These sections were also ul)h?td 
to deteimme the cellular content of the \cssels old and new and to gauge the degtee 
of digeneiation and repair m the grilt A senes oi ciglit experiments was earned throueh 

Despite the most caieful tcelimc a giaft would oceasionalh liecomc 
infceted and would slough Xecdlcss to ‘iax. when this oeeuncfl the area 
w.ts di>-i.aided fiom the cxpeimicnt llowc\ei the method woiked sq aicH 
that not (tnh tould the ongmal tjiafts be iceoxeied at the end of the experi- 
ment Init oltcn the epithelium bad spread out from the margms to eoxcr 
the .idpieent tissue^ and in tlie older grafts a sac eii tube was obtained which 
was lined on the inside with healtln cpitbelnim The most impoitanl ])omt 
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in the technic is the fact that the giafts weie buiiecl This made immobiliza- 
tion and even piessure possible, piovided the best conditions for growth and 
obviated the possibility of tiauma and diying out, which conditions are diffi- 
cult to obtain in suiface giafts on animals 

Development of the Blood Supply — In common with others, we have 
found that immediately aftei the giaft is placed upon its new bed a fibrin net- 
woik IS foimed, which seals it m place, and latei by conti action pulls the two 
law surfaces into closei appioximation During the next twentv-four hours, 
two veiy different processes aie at woik That which is most quickly in 
evidence is the migiation of louiid cells and vandeimg cells from the graft 
bed into the fibiin net-woik and thence into the graft itself These cells find 
then way into the old vessels of the giaft in large numliers, as well as into the 
connective stroma, and evenlualh force their way into all paits of the corium 
The} appaiently do not go beyond the coiium into the epideimis Indeed, the 
picture of these cells lapidl} and cffettivel} making their way about is so 
sti iking that it has been noted bv all who have studied the circulation of 
skin-grafts Goldman, who was the fust to desciibe this piocess, thought that 
it must ha^e a function in causing the surM\al of the graft by nourishing it 
during the mtei im when it v as v ithout blood supply and gave the phenomenon 
the name of “ plasmatische cii dilation ” That he was right in Ins supposition 
gains weight as we have obsened that in those grafts, m which the vessels 
are collapsed so that these cells and the accompan}ing lymph cannot enter 
them quickly, theie is a much gi eater degree of degeneiation and sometimes 
complete sloughing of the tiansplant In Ollier-Thiersch grafts, this plas- 
matic circulation probabh does not play such an impoitaiit lole, because in 
this relatively thin tissue, the body fluids with their cellular content can nioie 
easily penetiate and nouiish, and this is also tiue in small deep grafts as on 
account of then small size a blood supplv sufficient to cause siuvival is much 
moie quickly established 

At the same time, that is, duiing the fiist twent}-foui houis. the othei 
process at work is the development of highly vasculai gianulation tissue which 
replaces the fibrin net-work between the graft and the undei lying tissues 
This occurs with remaikable celerity, so that the giaft lests upon a connec- 
tive tissue basis which is rich in newly foimed capillaiies transporting circu- 
lating blood between eighteen and twenty-foui hours after ti ansplantation 

During this peiiod, we note that degeneiative processes are also going on 
in the transplant The epidermis suffers most and in neaily all the grafts 
there is a complete slough of the epithelial layers distal to the Malpighian 
layer, and even in this stiatum theie is always a veiy considerable thinning 
of the cells In the corium, the connective-tissue elements undei go marked 
destruction, including that of the vessels The endothelium of the vessels 
degenerates and except in an occasional area becomes completely necrotic 
The hair follicles and sebaceous glands show little degeneiation and conse- 
quently slight repair They aie the most viable elements of the skin and 
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in a successful graft show no alteration whatever In a sloughing giaft, 
they aie the last elements to chsappeai This piocess continues until the 
seventh or eighth da}, when appaicntl} a balance is i cached and piolifeiation 
of the suiviving elements is m excess of the dcgeneiation 1 hat this tinning 
point IS dependent 
upon and detei mined 
by the establishment 
of an adequate lilood 
supply cannot be 
doubted, for in speci- 
men aftei specimen 
vasculaii/ation reach- 
ing to all paits of the 
giaft is hist found 
at this time 

The sections and 
cleared specimens 
show^ed us that the 
establishment of the 
blood supply takes 
place m thiee w^ays 
Fust, Figs I and 2, 
the cailiest connec- 
tions between the 
vessels of the gianii- 
lation tissue base and 
those of the giaft aie 
in the foim of anasto- 
m 0 s e s betw^een the 
small capillaries of 
the giaft and those of 
the base Often a 
small capillaiy in the 
liase wall establish a 
connection 1 1 h a 
shghth laigei vessel 
111 the giaft and this is seen sufhcientl} often to convince us that these aie 
lealh anastomoses and not outgiowths of the capillaiy The hist blood supply 
to the giaft IS established in this w'ay, taking place as early as tw^enty-tw'o 
boms aftei transplantation and becoming moie and more common as time 
goes on Injections of such ^csscls. extending fiom the base of the conum 
uj) into the papillae and back again were obtained at the end of twent}-four 
hours and we considei this as additional cMdencc that these aie the result of 
actual anastomoses and are not outgiowths of cajiillaries from below 

Ihe second nieaiib b} which the blood supph is established is much slower 
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Tic I — Dr-iwing of an injccitd 'ind dc ircd ‘specimen rcinovtil 
three d'lys after operition Gr n hole tlnckncss skin graft, M B , tissue 
on ^\hlch graft \\ as placed, O V blood supply of tlie host tissue, S C , 
sur\ i\ mg capillaries The arrows indicate tlic lower margin of the graft 
1 he capillaries CNtcnding well up toward the surface of the skin ,irc well 
shown and arc seen to be quite extensive These c ipil'aries are injeeted 
It this early date because they bate established anastomoses with the 
\ esscls of the host tissues 
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and lakes place Ijy the upwaul giowtli of the eapillaiies of the gianulalion 
tissue developing then loops and jicnctiating the conncctue tissue of the 
coiiuin Piobahly most of the x.isculai i/ation is accomplished m this way 
One can see many loops m a single micioscopic field, all of the same height 
and with appioximately the same number of branches As the older speci- 
mens aie studied, these m\admg loops, moie and more nearl) approach 

the Malpighian 
layer, and actuallv 
reach it about the 
twcl fth da\ In 
n u m I) e 1 , these 
capillaries 
far exceed those 
of the n o 1 in a 1 
skin Fig 3 and 
aic moic numer- 
ous than those 
found m the oldei 
grafts So we 
conclude that a 
gicat number of 
them subscquentlv 
degenerate 
and disappear 
A third means 
1)} which the cir- 
culation is estab- 
1 1 s h e d IS as 
follows Asprout- 
ing capillary in 
the gianulation 
tissue at the base 

of the giaft finds its w^ay upwaid, inside one of the old vessels of the graft. 
Fig 4 This forms a path of slight lesistance so that the capillar} 
grows very rapidly as com]iaied to those which have to make their w'a} 
through the connective-tissue stioina Appaiently, here and theie, wdieie 
there are patches of suivivmg endothelium m the w^all of the old \essel, an 
anastomosis occurs and one of the smallei blanches of the \essel is opened 
to the capillary, and thus an early cnculation is estahhshed relativel} high 
up in the coiium Cioss-sections of these old vessels wnth the capillaries 
inside them aie seen in the micioscopic slides, but w^e have never found one 
of these large vessels completely injected, although the capillarv inside it is 
seen injected together with some small bianch of the old vessel Ihis, w^e 
think, IS a relatively unimportant mode of vasculari/ation, because it is onl} 
occasionally seen 



Tir 2 — rhi'5 inp bliows one end o{ n whole thickness s rnfl with the 
supcrficinl tissues closed o\cr it The specimen ms removed five dTjsnfter 
opcr-ition injected md clcnrcd hy the SpiUeholtr method llic nrrows indi- 
c itc the marpin of the pnft Gr whole thiclncss f nft, M 13 host tissue 
O V vessel of the host tissue, X C cnpillnry which his imstomosed with 
the underlj inp V cssel The injected c ipillnrj in this specimen resehes upward 
to the tip of 1 papilla of the eorium i c to the M ilpijdii in lajer 1 his is 
another example of the circulation of the f raft hcinj established bj anastomosis 
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CON’CIA'SIONS 

Although these ob'^ei \atinns liaAC been made fiom expenments on animals 
we aie toinmced that the (le\elopinent of the circulation of whole thickness 
skin giafts in the human oigani^n is luacticalh the same, and that ccitain 
conclusions ma} be safeh charMi 

Fiom the foiegoing, \\e conclude that theie aie two stage‘s m the piocess 
of actual vasculari7a- 
lion of the g i a f t 
'1 liese ai e ])i eceded 
In w’hat has been 
called the stage of 
plasmatic cii dilation, 
which jiiobably beais 
an impoitant idle in 
the suiMval of the 
whole thickness giaft 
1 he fust stage of vas--*— 
tulaii/.itiou IS sup- 
jilied by those lesscls 
wOi 1 c h foim eaih 
.inastomoscs wm t h 
small lessels of ap- 
pioxiinately the same 
cahbie in giaft and 
host The eaihest 
that this was noted 
was about tw^enty- 
two houis aftei tians- 
jilanlation, and this 
continued to occui up 
to about se^cnt^-tw'o 
houi s The second 
stage and the most 
inipoitant one. as it 
establishes a in o i e 
loluininous blood 
supph which e\en- 
tu.ilh foiins the jiei- 
in.uieiit lessels of the giaft begins on the fouith and fifth da\ and has 
completch peiietiated the giaft In the twelfth dai At this tunc the laiious 
elements of the giaft aie actnelc legeneiating c-^pcci,ill\ is this true of the 
connectne tissue ot the conuiii iiliich is riclih supplied with new blood- 
\esseK 1 lie icgeneiation of the Malpighian la\ci> and tho^e of the epidermis 
become actne latei and in sonie speciinciis aic of noimal thicknc''S and ajipcai- 
aiicc onh in the oldei giait-' that is ni from twcnt\-four to foit\ da\s 



Fig 1 — This specimen \\ ns rcmo\ Ltl on die fort% -first cln follow inp 
opcrilion It w IS trented in n ninnncr simi! ir to thos. depicted in Fifs 
I ntul 2 Gr prnft, M B musculjir host tissue. O \ \tssel of llie host 
tissue, X C nci cnpill incs This drnw me dcinonstr ites nnother mode 
of cstnblishinp the circulnlion in skin prifts Ihcenpillire net-\ or! of 
the prnft is the result of upwnrd prowth from the host tissues U v ill he 
seen the plexus is c\trcincl> dense L iter this become-- pre iMy modified 
innn\ of the ecssc’s disnppc irinp 
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All the laigei vessels of the graft degenerate and are absorbed Branches 
of these vessels may sui vive b} becoming anastomotic with an invading capil- 
lary, but if this does not occur, they also disappear As stated before, some 
of the smallei vessels anastomose with the invading capillaries and thus sur- 
vive, but the bulk of the cii dilation in the suivivmg skin grafts is derived 
from the up-growth of cajiillanes fiom the host tissue upon which it rests 
Since this is tiue, the pioblem in causing whole-thickness skin transplants to 
suivive, cenlies aliout the peiiod beginning at ti ansplantation and ending at 
about the eighth da^ when these upwaid growing capillaries have invaded the 
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Fig 4 — A drnw inR of i microscopic section show inp n \ cssel in cross- 
section about midway between the base of the conum and the Malpighian 
laver The specimen w as remot ed tw cnt> four hours after operation In- 
side the aessol arc manj red blood colls and an injected capillarj ilso with 
rod blood colls inside it Tins demonstrates a third mode whcrcbv the cir- 


giaft 

extent that they 
furnish a circulation 
which makes the sui - 
\i\al of the giaft 
secui e 

Since we k n o w 
the piocesses, at least 
in part, which arc 
at w’ork during this 
pel lod of latency, 
pel haps some deduc- 
tions mat be made 
ajiplting to opeiative 
technic, whicli would 


culation IS established in skin grafts auabollC piOC- 

esses and leduce to a minimum those of a catabolic natuic In geneial, any- 
thing which tends to close oi seal ofl the cut ends of the tessels of the 
tiansplant, will inhibit the inflow'^ of hmph and migiation of the cells into it 
It has been j^ointed out that those giafts which show the least infiltiation wuth 
monoc}tic cells also suftei the gieatest degiee of dcgenciation. and this induces 
us to believe that these cells and the hmph wdiich accomjianies them, do pei- 
form a nutiitive function The cells find then w'^ay into the graft most quickly 
by means of the patent vessels, so that any technic wdnch closes them, is prob- 
ably disadvantageous Clinically, it is a common piactice to lemove the tat 
from the wdiole-thickness giatt befoie tiansplanting it, by clipping it off woth 
a pan of cuived scissois This lemoves the fat in a veiv satisfactory w'ay, but 
it also pinches a gieat man}^ of the r'essels so that they remain occluded, and 
thus hampei the cell and lymph migiation mateiially This is paiticulaily tine 
of the thm-w'’alled A^eins The examination, undei the bmoculai inicioscope of 
a graft prepaied in this w^ay, leadily convinces one that this is tiue, wheieas, 
if the fat be lemoved with a shaii? scalpel all the vessels lemam patent and 
provide the best conditions foi the establishment of the plasmatic cii dilation 
The amount of tension undei which the giaft is placed when it is sutuied 
into its new bed, is of the gieatest iinpoitance foi the same reason If the 
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tension IS less than that which is noimalh found in the skin, the conti acting 
tissue will effectually occlude the smaller ^essels and most of the laiger ones 
it IS a bettei fault to o\eistietch, than to imderstietch a giaft Iio\\ever, 
the ideal is to so carefully measure the dimension and shape of the defect, 
that the transplanted skin ma\ be placed undei approMinaieh the same tension 
that It bore before it was iemo\ed fiom its original site 

SUMMARY 

1 The blood supply to whole-thickness skin grafts is established in three 
ways b} anastomosis of small capillaries of about the same calibie, by 
the upw^aid giow^th of capillaiies inside the old cessels, and b} the invasion 
of capillaiies from the host tissues, the last being the slowest means as w'ell as 
that supplying the permanent vessels 

2 The earliest that w'e ha\e been able to demonstiate circulation in the 
giaft IS at the end of tw'enty-two houis 

3 Adequate circulation, wdiich can deteimine the siiivival of the graft is 
not established until the eighth da} 

4 The giaft is nourished m the inteiun b} tw^o means a plasmatic cir- 
culation, wdiich IS most impoitant, and b} the eaily anastomosis of small 
capillaiies 

5. Any technic wdiich lends to occlude the \essels of the giaft is 
disadvantageous 
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X-RAY AS A DIAGNOSTIC AID IN CASES OF H/EMANGIOMA 

R-i Louis Dunn, M D 

or i\IiNM APOLis, Minn 


liii: significance of phleboliths in tumors when clemonstiated h}'^ X-ra\ 
IS not gcneiall} appreciated b} the piofession, but is well known to the 
pathologist andi the i ontgenologist, the laltei consideiing it a characteristic 
finding of baiinangioma As illustiatnc of its usefulness, the following case 



bistoi) IS submitted 

J Ik case was that 
of a man, age fort>- 
sc%en wcigiiing 180 
pounds, wlio presented 
a tumor of tlie left chest 
wall III the aNiIIar\ line, 
on a 1l\c1 with the in- 
ferioi scapular angle 
Ills faniih histor\ was 
iicgatnt CNcept that his 
mother died from can- 
cer of the intestines 

'\hout the middle 
of rcbriiare, 1925, after 
eNtremc cNcrtion, he e\- 
pcrienccd a sc\ere pain 
111 the cilf of the right 
leg Two da\s hter 
the calf of the left leg 
began to pain him 
Within fnc daes, pain 
dc\ eloped 111 the right 
thigh postenorlr, which 
has continued to present 
time General massage 
and bathing failed to 


Tig I — Sknrnph of chest ^\^1I showing presence of tumor in the sub 
stsnee of uhich multiple phleboliths nre discernible 


gi\e him relief but 
doubtless produced trau- 


matism of a quiescent hsemangioina lie dee eloped a pain m his right shoulder eehile re- 
turning to his home on the loth of Maich Again a full bode massage evas gieen It 
seemed to reliee'e somceediat the pain in his legs but he eontmued weak and he CNperienced 
night seveats eeath a eer> offeiisiem odor When seen later be' me, he ee'as eveak evitli 
blood-pressure, no s3'stohc An enlargement ee'as obsere'ed on his left chest ee'all Tins 
ee'as 14 cm peipendicular be 16 cm transeersele It eeas not e'crj scnsitiee and ee'as of 
the firmness of Ins muscles He ee'as under obsere'ation for one eeeck, ee'hcn the chest ee'as 
X-rayed The skiagraph (Fig i) ree'caled the outline of a tumor mass in ee'hich multiple 
phleboliths ee'ere plainlj' discci liable The presence of these phleboliths caused the 
radiologist. Dr R G Allison, to suggest the diagnosis of hremangioma for the tumor 
The patient submitted to the remoe'al of this tumor April 14, 1925 Local ana;sthesia 
ee'as produced by infiltrating the chest ee'all for a space of 14 cm paralleling the spinal 
column and 6 cm from it including the intercostal nere'es m this area An L-shaped 
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inus5<m fallowuif? Uic infiUration fioni aho\c downward then trans\trsc]\ miw ird to 
uitlnn 10 cm of the stcimim uas tmploxul allowmi? tiic laising ol a flap iipwaid 
from tilt latisKimub doisi 'I ht fibres of tins imistlt wsrt ‘-tpairtcd. exposing a tumoi 
mass, so large that .i Iransstrse section ot the muscle was nccessar\ m oidei to obtain 
sufiicicnt space for its remoeal Tin tumor was attached to and milltrate'd the under 
snrtace of the serratus magnus muscle The tumor was loosel\ att.ichcd to the under- 
hmg ribs and was reachlj separated The inferior angle of the scapuh with the serratus 
magnus to within 8 cm of the sternum was rcmo\td with the tumor Hemorrhage 
was negligible 

I)i<;cussio}i — The dtagnosis of h.emangionia fiom the X-ia} plate was so 
new' to me and seemed so uncann) and imi)iobahle, that the opeiation tvas 
jicifoimed wnth the assumption that w'e were dealing wnth a saicoma The 
diagnosis Iw Dotloi Allison w'as based upon the fact that phlebohths often 
oeeiti m thiombosed hlood-\essels They aie es})eciall\ fiequcnt tn the pehis 
It IS eonteded that blood dots might leadih hecome calcified m h.cmangioma 
elsew'heie A demonstiation of multiple lound eakified aieas in ceitam 
tnmois w’ould therefoie suggest the diagnosis of htcmangioma IXvmg 
ohseives “that thiomhosis and the foimation of calcified jdilehohlhs oeeui in 
dilated sinuses" MeCallum sa\s, “In all these angiomata. eirculatoi\ dis- 
tui bailees may oecui Infection may cause an mfiammatoi) leaction in then 
sulistanee, thiomhosis of the lilood channels is common and phlebohths may he 
found It IS not mfiequent to find paits of them seaiied and obhteiatcd 
by such inoeesses, with ahundant pigmentation" d he lontgenologist has 
ficquently found them Baetjci states, “The X-ia} examination shows them 
(hwmangioma) as laigc soft tissue swellings LMiig within the tumoi s aie 
a senes of lound calcified bodies ha\ing concentiic nngs wntlim them The 
(ippcataucc t\ chaiactci isiic and when once ohscived can not he mistaken" 
] he finding of lound, multiple calcified aieas m tumoi masses of an unceitam 
natnie justifies the diagnosis of hcCmangioma It is wnth the pin pose of call- 
ing attention to this diagnostic aid that this lepoit is made 

d he tumoi foimed a sheet of fat 3 cm thick, iq cm long In 12 cm wnde 
Attached to the undei sui face of the sciiatus magnus and infiltiatmg this 
musde and fat mass weie numeious laige and small blood-\essels, some being 
1 cm 111 diameter No capsule was picscnt ddie flat shape of the tumor is 
anounted foi In its situation undei the seiiatus magnus Ew'ing sa} s, 
“ d he gunvth of blood-vessels is markedK influenced In the element of 
mechanical prcssuic of the ciiculation " ddic shajie of an angioma is fie- 
tiuenth detei mined by piessuie occasioned In Us situation ddie flat tumor m 
the cave lepoited is accounted foi In its Iming glow 11 between the seiiatus 
muscle and the iigicl chest wall ddie situation of the tumor is unusual Ihc 
wealth ol l)lood-\essel anastomosis about the mfenoi <inglc of the scapula 
otleib a iich field for the giowth of an angioma ddie extensne and frequent 
mo\emcnts of the scapula would supph the meehanual dilating factoi to the 
blood spaces producing the giowth of an angioma the walls of which ha\e 
not the siippoiting sirnctuie of a normal hlood-\essel 
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The muscular pains previous to operation and the muscular weakness 
which developed m gioups of muscles m his legs following the operation were 
attiibuted, by the neuiologist, to a beginning multiple scleiosis This had 
nothing to do with the giowth of the hccmangioma which must have been of 
long standing, except that the massage which had been so vigorously applied 
pioduced a tiauma lesulting m a thiombosis and the subsequent formation of 
the phlebohths 

Dr R G Allison has seen at the University Hospital (Minn ), three 
cases of hjemangioma m which phlebohths were present The haemangioma 
had been piesent fiom bath and weie situated on the hand, on the forearm 
and over the deltoid The ages weic, lespectiveh, thirty months, four years 
and SIX yeais 

The conclusion one is justified in i caching is that age is not a iactoi m the 
development of phlebohths, but that the situation of the hccrnangioma making 
it moie liable to either tiaumatism oi infection is the factor that invites 
thrombosis and latei the deposit of calcium in the blood clot 
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T^IYOSITIS OSSmC/VNS CIRCUMSCRIPTA 

A CLINIC \L AND EXPLUIMENTAL STUDY 

By Adam Giiucv, MD 

oi Ia\o\\, Poland 

APSISTANT Tllh PUliriCM (USIC OP Till JOHN C4«IMIH t M\ I HSITl 
DinnrTOii, inoi »n iiii oo snimMM 

Aliholcii the appearance of parosteal bone within muscle following 
trauma is knowm foi ovei tw'o centuries (Fay), though the condition is not 
a veiy laie one, as the number of cases repoited exceeds some hundieds. 
and Its couise, foims, its clinical pictuie and some points of etiolog> aie 
minutel} described, still many questions connected w^ith it, as its jilace m 
pathology, its i elation to injuiy and other diseases of movement appaiatus. 
and above all, the question of its genesis, are not sufficienlh explained B> 
exjiei imenlal studies the questions could not be sohed up to now' Clinical 
ohscivations theiefoie are the onh means of sohing the pioblem, and any 
case that seives to leveal some new' points should be repoited Therefoie. I 
think It advisable to describe some cases wdiich have occuned m the couise 
of the last thiee }eais at the suigical Clinic of the John Casimii Univeisity 
of Lw'ow' 

REPORT or CASES 

Casi I — A G, male, aged fortj-six Family histor} imimporlant lias never 
been senouslj ill In 1916, twice wounded on the left leg Dunng the last two jears 
of w'ar, at the Italian front, he was obliged to walk much through mountains After 
each long march he felt pain m the anterior upper third of the right thigh After some 
rest the pain disappcaicd At \anous medical examinations nothing abnormal could be 
found m the ailing region 

On his return fiom the war, igiS, the trouble disappeaied He w'as quite well, 
wot king as a joiner until last jear when the pain appeared again Three months ago 
he noticed in the uppet third of the right thigh an induration in the painful region 
The exticmit} deviated outward and he began to limp Two months ago he noticed 
111 the painful region a sw'elling giadualh inci casing in sire There h.is ncicr been 
a direct injury to the now’ painful region The phj'sical examination after his admission 
to the Clinic resulted as follow’s 

A, strong man Internal organs normal The right leg 111 slight outward rotation, 
not shorter than the left Ihe light inguinal region below the anterior spine of the 
ilium and the upper third of the thigh at the .anterior and lateral aspect diffusely swollen 
The skin excepting a slight dilatation of reins unchanged In the middle of the 
swelling was palpable a hard mass extending from below’ the spina ilei anterior superior 
downwaid to the internal condvle of femur which ended at the level of the lower 
limit of the upper third of femur, morable unattached to the bone or skin, not especially 
tender The mass was of bom consistenc) Flexion of the thigh and inward rotation 
limited, abduction and extension normal On the left calf two large soft sc<ars not 
attached to the bone Wassermann icaction ncgaiue 

The X-rar cxunination rerealed just below the anterior superior iliac spine a shadow 
ibout T cm in di imeter about is cm long well limited showing in its centre a lighter 
'-pice like boiH -marrow unattached to the femur (Fig i) (The hip-jomt was 
uniortunatch not included in the photographic plate) Diagnosis M\osiUs o<:vficans 
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Opcntion, March i, 1924 An incision was made along over the mass The 
mass ^\as then removed It was surrounded bj a hard capsule of scar tissue, Ijnng in the 
antero-lateral bundles of the quadriceps muscle, grown strongly together with them 
and attached liy a strong fibrous tissue bundle to the spina ilei anterior inferior At the 
upper end of the mass at the le%cl of the hip-joint a cjst was opened, grown with the 
bon> mass, filled with about two hundred cem of thin bloody serous fluid The cyst 
commumc itcd w'lth the hip-join* cavity The hip-joint c.ipsulc, muscles, fascia and skin 

were closed with 
sutures 

During the ne\t 
three days fever 
till 39 degrees and 
some spontaneous 
pain 

Jifaich 9, from 
the upper end of 
the wound escaped 
some scrum-hke 
fluid 

March 18, patient 
iicgins to walk, but 
feels discomfort at 
the region of the 
hip-jomt March 
25 discharged 
He returned a 
month later com- 
plaining of tender- 
ness at the hip-jomt 
and 1 n a b 1 1 1 1 1 
to walk The 
Rontgen-ra\ exam- 
ination show e d 
destruction and de- 
formation of the 
head of tlie right 
femur and acetabu- 
lum and a triangu- 
lar exostosis at tlic anterioi inferior liiac spine losing itself gradualh in the soft parts 
wathout distinct limits Diagnosis Arthritis deformans coxrc dextr 

The bonj mass remoied was irrcgiilarh qiiadranglcd, about 15 cm long, i cm in 
diameter, surrounded bj a strong fibrous capsule The mass was thicker at the upper, 
than at the low’er extrcmiti 

Mtci oscoptcal Ei(uiniiaiwii * — Transverse section of the mass ^\t one side of the 
periphery of the section, an island of wcll-preser\ed skeleton muscle was to be seen 
surrounded b\ fibrous connective tissue, some of them degenerated and atrophied In other 
parts fibrous connective tissue, partiallj h\ aline changed, with only slight amount of 
nuclei and verj few blood-vessels, containing here and there small plates of osteoid tissue, 
surrounded b} osteoblasts The connectne tissue near these bone isl inds appeared more 
loose and showed many nuclei, arranged concenti icalh along the osteoid plates so that 

* All microscopical pictures were interpreted b\ Dr H Schuster PatholoRist of the Unnersity and 
all the microphotoRraphs were furnished by Dr J Misinski Assistant of the Institute of the Dc3cnpti\e 
Anatomy of the John Casimir University 
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tluir I.niiS wire not %tn sharp It appcaml as !i the oskuid tissue oiiginatui (hrtet!\ 
irom the connectne one Hie i)on\ tralacule were iitliei Iimnoea neons oi thire ueie in 
their centre distinct spaces filled with lat oi loose coiineetne tissue lorm.ne hoin-niarrou 

Xcar the described plates .it the other side ot the section one met witli a large isl.ind 
of tipical spongi bone tissue sharph limited from the neighborhood This island had 
,111 o\.d outline, sire oO In i cm Ihc trabeciil.c of tipical bone structure were surrounded 
in an abundance of osteoblasts The honc-mairow contained, as abme, abundant tatt\ 
or loose coiinectnc tissue, joining here and tin re the surrounding fibrous tissues The 
last was seen in some places to e'teiul between the bone trabecul.c and become fat tissue 
Cartilage traces were foiind m the middle of some hoin plates Nowhere were infiamma- 
to!\ simjitonis apparent 

(Pig 2 ) 

Casi II —B P, aged 
tweiitj -eight, a sportsman 
I .imih histo! .\ unimpor- 
tant Never experienced 
am serious illness Juh, 

1923, at a football match, 
a fellow plavei struck him 
lieavilv with his knee on 
the tippei pait of the light 
thigh The blow was so 
severe that he fell down 
Aftei a while was able to 
cnnttiuic the match to the 
end On the s.ime day the 
injvne'd 1 egion Ii c c a m e 
swollen and discolored 
considerablv The severe 
pain h\ touching and 
movement caused him to 
remain in bed for the next 
four davs He was treated 



hv massage and bathing Tic 2 — Mirrophotos'riph of the pHlc rcmo\c(l m C.-isp I Inn-'vcise 
On the sixth daj he section (sox.) 

got up and went about Six weeks aftci the aecidcm, .iltliougli (be le'gioii was <.oniewlia( 
swollen, 1 k‘ plaved again and was hit once more but shglitlv on the same sjKit Tin 
pain tins tune was so severe, that it was ntccssarv to carrv him home He limped three' 
divs Three months after the fust injuiv the swe'lhng h.id decreased shghtlv oiilv 
aching on movement At the* end of last vear the discomfort had increased 

lilt X-iav examination made four vvee'ks afte'i the first trauma showed below the 
top of the light major Irocliaiitei a sh.idow about 7 cm in length ilA cm in diameter. 


nugukiilv limited of unequal povvei par.dlel to the axis of the femur hut separated 
iioin It hv a nanovv /one of light The feinui hone was unchanged 
Diagnosis Mvositis ossificans incipitiis (Fig 3) 

Ph\<!}rol I uid !}!()<;, Match — ^ii athletic well-built man General examination 


essiiitiillv ncg.itivc excepting canes dcntuim 


\t outer aspect of the light thigh .ihout 7 cm below the top of the froclianler a 
mi^s was piipahlc of bonv consistencv about 5 cm long thick as a finger .ittached to 
thi vliitt tender on pre'ssnre ispiciallv on the ends flexion at nedit hiji-jonit over 
'Xi (Ugreis possible Ii\ maxim, il flexion the region of the .anterior cup nor iliac spine 
I'' puniul \i ahdnction i sharp pim below the trochanter major .uul it (he liip-joiiK 
Iiiihilitv 01 crossing the right thigh over the lelt nvvnnr to p.un 
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Rontgen-ray examination About four fingers below the top of trochanter begins 
a shadow about 6 cm long, i cm m diameter, cigar-hke, sharply pointed, attached to 
the femur with a pedicle, the shadow of which was brighter than of the rest of the 
mass On tlie upper margin of the acetabulum there is an exostosis about 2 cm long 
tnangled, pointed outward and downward On the head of the femur itself, externally 
and internally, tw'o small spots of bone atrophy (Fig 4 ) 

Case, III — J K , aged thirty-four, a policeman, fell and struck his right knee four 

years ago Since 
that time w'alking 
somew’hat painful 
Rontgen-ray ex- 
amination revealed 
at the right thigh 
anteriorl}, about i 
cm above the 
patella, an oval 
shadow, 4 cm long 
I cm large, irregu- 
larly shaped, of un- 
equal intensity, 
nearh i cm distant 
from the femur 
when the knee is 
flexed to 135 de- 
grees Otherwise 
the knee-joint nor- 
mal (Fig s)t The 
mass was of bonj 
consistencj, tender 
on strong pressure, 
well limited, mov- 
able, attached to the 
posterior surface of 
the quadriceps 
tendon 

Diagnosis M>o- 
sitis ossificans of the 
quadriceps muscle 
Was not operated 
because of but little 
disability 

Case IV — M I, aged sixteen, a girl Parents and other members of her famdy 
w'ell She was never seriously ill till four jears ago, when she noticed a pain in the left 
hip-joint, without any trauma preceding The pain increased from time to time, being 
felt mostly in the evening 

State, December i, 1924 — Girl of delicate stature, badly nourished Excepting 
a shortening of the percussion time over the top of both lungs, the internal examination 
revealed nothing abnormal The muscles of the left leg very atrophied The leg 0 cm 
shorter than the right, fixed 111 adduction, extension and inw’ard rotation Alovement 
of the hip-joint considerably limited abduction quite impossible Pressure on the 
trochanter painful 

X-ray examination show'ed total destruction of the head of femur and of the acetabu- 
lum The last laterally and sagittally displaced On the inner side of the iliac bone in 



Tig 3 — Case II Tour weeks old parosteal callus 


1 1 am indebted to Doctor Lenartowski for placing the X-ray plates of Cases in and vni at my disposal 
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tlic rCRion corresponding to the bottom of acetabulum an abundant callus "I be left 
vacrospinous ligament ossified 

Diagnosis Luxalio coxic supracotyloidca patbologicn Ossificatio ligamcnti sacro- 
cpinosi (Fig 6) 

Cash Vi~C R., male, aged Eixt\-fi\c, butcher, 1922, was compl.unmg for tlie last 
\car of pain m both lower extremities and spastic contracture of the muscles of both 
tbigbs Not an habitual drinker Wassermann lest negatne The X-raj examination 
of the pchis, \ertebral column and both thighs negatne 

During the next jear complete ank\losis of both hip-jomts developed, also contrac- 
thc knee-joints The pain increased in intensity and reached to the pchic 
Repeated — 




tures in 
region 

X-ray examination 
diowcd the joint 
cavity of both hip- 
joints disappeared, 
the heads of both 
femurs flat and 
giown together with 
the acetabulum The 
margins of acetabu- 
lum deformed and 
enlarged Ossifica- 
tion of both sacro- 
spinous ligaments, 
c'^pccially of the left 
Roughening on the 
trochanter m 1 n o r 
giving to it a fun- 
gous shape The 
m a i g 1 n s of the 
fouith and fifth 
lumliar v'ertebrre tin- 
e\ en beak- and hook- 
1 1 k c deformed 
(Figs 7 and 8 ) 

Diagnosis 
Spondvliiis ankylo- 
pmtica with ossifica- 
tion of the sacio- 
spiiious ligaments 
Cast VI — S 
K. eighteen vears old, scholar No 
ins famih Has nev'cr been scrioush' 









riG 4 — Case II Callus evident in Tie 3, l\ entv months later 


constitutional disease among the members of 
ill, excepting measles ten vears ago During 
I-ist four tears, while plavmg football, received several blows on both legs without 
ain complication Thirtv-four davs ago (Mav 15. 1925) was struck b> a thick iron 
tube oil his left thigh The pain it caused was so trifling that he could v alk till 
tvenuig icchng no special discomfort The next da> the contused region became 
swollen and discolored tender on pressure but not specially painful when he was walking 
The knee could be flexed onlv to about 135 degrees Within the five date the tendcrne<;s 
disippcired dinost completclv. onlv a circumscribed swelling remained The flexion 
01 the' knee returned aPo to normal limits A.ftcr a week he plavcel football again, 
Uebng no discomfort Two elav*; later, however, a severe pain on movement reappeared 


H T n indt tiled to Doctor Bcrtcitcr ^or’ho i isto-v md to Doclo’’ Me '' 1 “^ fo- X-"" iv pt o'opr ipl $ 


887 



ADAM GRUCA 


suddenly, forcing him to keep at rest for eight da^s The mentioned swelling increased 
graduallj and at the same time the knee became stiff again Since two W'eeks he walks 
about The pain on morement dcci eases slowly The swelling remained unchanged 
June iS, 1925, thirty-foiii da\s after the accident, general phjsical examination 
negatne The middle third of the left thigh at the antero-lateral aspect somewhat 
diffusely swollen, co\cred with normal skin In the middle of the swelling, under a layer 
of somewhat haidened muscle a hard irregular mass is to be felt, not giown together 
with the skin, but apparenth attached to the shift of femur The mass measured about 
12 cm m length, was about 4 cm broad, indistincth limited, its borders tender on 
pressure Flexion at the knee-joint possible onh to ibout 125 degrees Extension of 

. .. . the knee, also mo\e- 

ment III the liip-joint 
normal 



I'm 5 — C-ise III Pirostcil bone in the qundriccps muscle 


X-rar p li o t o- 
graph shows at the 
damaged region a 
spotted shadow in- 
distincth ,md irreg- 
ulirh limited, 
separ.itcd from the 
femur b\ a narrow 
rone of light The 
f e m ti r bone waas 
unchanged 

Diagnosis Mjo- 
sitis ossificans of the 
quadriceps muscle 
After a month the 
s \ in p t o m s disap- 
peared without ail} 
treatment excepting 
the circumscribed 
swelling 

C A s L VII — J 
C aged sixt\-fiye, 
a farmer Has 
neier been seriously 
ill Fne weeks ago 
(December 29, 
At the moment of 


1024) his right arm was bruised strongly b} a passing carnage 
trauma he felt a set ere pain and parresthcsia ni the fingers Soon after the accident 
the aim became sw’ollen and later discolored but he waas still able to work for anotber 
tw'o days Then he w'as obliged to stop working owing to pain wdien inoMiig the aim 
Within two weeks the diffuse swelling disappeared, but aboye the external cond^lc there 
remained a hard mass, slow'h increasing in size At this time the right hand began to 
lose strength and the fingers stiffened as w'ell as the elbow -joint 

Examination Febiuai} i 1925 A badly nourished man General examination 
negatiye At the external aspect of the right arm about three fiiigeis abo\e the 
external condele of the humeius is palpable a mass, large as a hen’s egg, soinewdiat 
irregular 111 outline, tender especially at its low'cr extremity apparently attached to the 
bone The skin aboye it is unchangid Extension of the forearm considerably limited 
Flexion not hindered Actne extension of the hand and of the fingers 111 the niter- 
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n'u> 8 ; 

1 )! IJMK)'-)'. 

f \ inp nnovjtis r 
ui^' i }) a 1 c e ] s (li 
1 ipiit i.idi.il m rvi 
\\ u s v( rm.iiin 
reaction mq.ilnc 
nioofl co.i, '’Illation 
time 6 nnmilc'' Cal- 
emni contents ot 
of hiood nuasmed 
uitli the inethofl of 
de W.iiid 3!i nip; 
per cent 

At tile oper.ition 
frelmiaiN 1925) 

.m incision w.is ni.ide 
o\ci the miss ex- 
posing t li e r.icli.il 
nine jiist below the 
mass 1 he n e i \ c 
was 1 iimnnp thioiiph 
tin middle of the 
m.iss T 111 11 e I ^ c 
was filed b\ dissec- 
tion .111(1 the iimss 
siiiai.itexl from the 
peiiostinm of hiim- 
ems .111(1 removed 
As the penosleum 
w IS found thicK- 

iiied, It w.is cut .iwav I he cortix 01 thi bniie w.is iKirm.d j lu nniovid mass was 
of e.u til lemons eonsisteiicv (could hi cut with stjssois) jtv suiiace w.is eiitwii topitlur 
with bmidlts (if the biachior.idi.d nnisile 

llu post -opt r.itue coiirsi, muMinful \iter two wnks e'tdisuui oi tin (ms.ti'- 
Inc mil possible and 0111 month 1 itei tin function oi thi h.md v.ts (juite iKuniil ' 11 k 
ixteiiMon 01 the cIIkiw-jouU improvid abo 

\]iril 8 .1 leinriinK tin si/e 01 a sju ill nut it the upi>< r t nd ol tie nuisKui w.is 
iiotuid but without ,m\ disturb met 01 tin iniiclioii oi tin inn 

Miiiosciipic il eximm.itioii oi llu rtuuntd miss *\ stetioii 111-1 ovn the |uriost<uni 
.It the basis nf tlu miss sh.iwid count ctivi iissm pntidh rub m Jilood-vts 1 1 - j,|fi n]].. 
jiiTtnllv niou fibions with bin Kw vtssiK \midst tbi- n’ui. ihm tiwia tlun n 
bniitlbsof iinisiU niosth dteeiuriitd md'tjniitiri t on i •ihoihc-bv lo'm.n.M 

sinmav bn”! vnrro"«r’,,i ,, lo-mK 

biuli eoi.ti'Ms , tn 's Ml t -ill iMi.i . (pf u ill’ 

’ X, , . . ' n n V. J , , . , f ) 
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along the bone plates It would suggest that osteoblasts and bone were arising from 
the named cells The bone plates containing definite lacunae have had typical bone struc- 
ture or were osteoid tissue At some places slight evidence of cartilage m the centre 
of bony plates or bone tissue resembling a cartilaginous structure, with many round 
lacuniE The marrow' w'as composed of verj' loose connective tissue, in w'hich w'ere met 
at times enlarged sinusoid blood-vessels and areas of hemorrhage Ihe connective tissue 
of the marrow seemed to arise distinctly from the fibrous tissue, surrounding the 

bone plates (Fig- 
ure 10 ) 

Many other sec- 
tions from other 
parts of the mass 
corresponded to the 
description as above 
CAsr VIII— R 
A[ , aged tw'enty- 
fi\e, a w'o r k m a n 
No definite history 
of an} injury could 
be elicited Was 
occupied a consider- 
able time at mend- 
ing telegraph wires 
At this work his 
both (upper) arms 
became somcwdiat 
painful on mo^e- 
ment for some 
weeks At the left 
arm the pain slow'h 
subsided and then he 
noticed in the sub- 
stance of the muscle 
a hard not tender 
m ass, causing but 
little discomfort bj' 
flexing the elbow'- 
joint Up to 
date the mass has 

remained unchanged The spontaneous pain at the right arm lasts until now' 
Examination, April 4, 1925 A w'cll-developed man A bony hard mass is palpable 
in the substance of the biceps muscle of the left arm, tender by strong pressure 
onlj', about 10 cm long, thick as a finger, not connected w'lth the shafts of humerus The 
limits of the mass w-ere distinct when the muscle was loose, but not w’hen contracted 

Rontgen-ray examination showed In the left biceps muscle a bony mass, measuring 
9 cm in length, at the low'er extremity cm at the upper cm w'ide from the shaft 
to 3 cm distant, sharply shaped, of not homogeneous consistency The humerus 
bone and the neighboring joints unchanged (Fig ii ) 

Diagnosis Ossifying myositis at the biceps muscle of the arm Was not operated 
because he felt little discomfort 

Case IX — J K , aged tw'enty-four, a workman Eight w'eeks ago struck on his 
left elbow from behind and then typical traumatic symptoms X-ray examination, 
December 22, 1924, shows the outline of the left olecranon irregular, deformed and 
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Fig 7 — CaseV 


Ossification of sacrospinous ligament 
at the trochanter minor 


Deforming changes 
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roughened hut v jtlmut .iin fI(^;rucllrn oj io' 5 (' N 

the olccruion i ‘■h ihout J cm ’ «,iii jr''t '■ ip 

homogtnco)i‘« <ltnsit\ (Fig 12 ) 

I he region of oiccr mon fiiLnptfi iiul Undt'" 1 ’% j' il^ to ) r «. ,ti! ’ 
ni.i‘'S, the ‘■i/c of .1 mil h\ prc-'-'iire timkr vlic.i ;) mi'-iK i- itli'ni 
moe.ihic fiom ‘•ulc to 1 lie movuntni m tiic elh>>,t- (.iHt himitd 

Diagnosis Mjositis ossific.m*^ in liuip- imi'-cU \ti<r '■I'lne vetl- ll’.' i.uAuntn* 
improved No operation 

X — M L. aged tweiiti. If male The iannl\ hi‘-t'>r} m-'iemluant liavrtetr 

lieen seiioiish ill Fell and — 

slinck hei left eliiow «i\Ln 
weeks ago Ju‘-t .ifter the 
.iccident the elbow became 
swollen and lender and coidd 
not he flexed Since that 
lime no attempt at reposition 
h.is been m ule The diffuse 
swelling disappeared .ifltr 

‘ome d.iis, but the limit ition , 

ol motion and discomfoil 
wlun attempting it rem.iined 

1 xamination. April 4 
1925 A wcll-noiinslKd 
fimalc of middle slatnie 
Intel nal organs negatne 
I eft arm extended, forearm 
fixed at about 14s degrees 
1 he icgioii of the elbow 
iiiegul.iiK outlined and de- 
formed The skin over it 
pigmented The lowci end 
of the linmcrns could lie felt 
III the cubital fossa, but 
somewhat iiitgulai m sb ipc 
md si/e Both fore. urn 
bones dislocated b.ickwaid 
The motion w.is consider- 
.ibh limited 

X-ia\ ex imination u- 
vtiled Inekwaid dislocation 
<11 both foieaim bones At 

, , , , I to S — CtiS, \ II Ii t \ n.» ,4 ' c I ' in 'i ii’i'i- f i, , 

the posttiior surface of the 

lowei end of the bnmeius under the tiiccps tenddii and along the articular suri.ie' 01 tin 
Inimeiiis anteiiorh, a shadow not homugeiitous ami irregukirlv sb ip.<l Diumohis 
Mvositis ossific.ins aitti backw lui dislocation oi Kit lore.irm n'l" 13) C dcnun 
silts content m blood mg per cent 

\t the operation piriormid April 1 3 102" liter tr uisv ei s. s, < i r n of tin o!; ei m. 1 
w is found a mass 01 scir ^lss^J^. oi c 'rtilaemous co isiso i.ce 1 tni tbit_l cr mu e'< 1 
eloseh with the extern il surface ol tbenifeulti cqisn’e At tin 10 l oi t!.< Aloa-joa" 
dsn the irtiLulai membrane was evui .t its mia r sni, umI m o,, ni ,1 oglo,, iron, 
outw ud giown close with sump.r m-'sc'. oeCigome a sp i.itvnn !i'< pel < !.»’ 
oi the lumierus md the br'clndis mternus ttiakai rg .-u’oi c< i i' '’in't*' » ii 
1 ice ijiji lied norm d 

S'H 




^ 



ADAM GRUCA 


Micio^copical E-iamwalwit—A tr.iiis\crsc SLction of tlic mass removed from tlie 
anteiior pail of the joint capsule showed at the mnei surface a fibrous connective tissue 
with typical cells and fihrill.e, the last luiimng parallel to each other and to the joint 
cavity Nearer to the middle of the section the connective tissue became loose and 
vascular and contained more cells The last graduallj losing their spindle shape 
appeared more regular and then lound The mtei cellular substance also assumed slowly 
a more homogeneous hj aline appearance and color of a cartilage Thus the connective 
tissue there transforms without distinct limits into cartilage, forming m the section 
a long homogeneous plate J he caitilage m the other half of the section ossifies 
adjoining without distinct limits to m island of spongj bone, irregular and oval in 

shape Between the trabe- 
cuhe ot tvpical bone there 
were large marrow spaces 
filled with a v.iscuhr loose 
coiineetivc tissue The tra- 
beculae vv ere in some 
places, especiallv at the 
outer side of the plate, en- 
capsulated bv connective 
tissues rich in round nuclei 
and signs of quick growth 
and cont lined here and 
there traces of cartilage in 
their centre, surrounded 
bv tvpical bone or osteoid 
tissue At the outer side 
of the bone island the 
transition of bone struc- 
ture to a cartilage or 
fibrous tissue is not sharp 
The last shows there manj 
places of inflaminatorv in- 
filtration and abundant 
foimation of granulation 

rcniovccl from the tissue 
lapirotomv scar 1 nnsv crsal section (sons) tissue 

, ,, , In othei sections near 

ornier aiundant focus of inllamm.itoi v infiltration and gianulations tissue in 

various egrees of maturation w'erc seen close to scir islands, verv poor in vessels and 

traces of ossification There vveie also numerous remains of old hemorrhages 

t ns would suggest that the piimarv appearance were infl immatorj' changes 

ar to tie joint capsule and within itself The voting gianulation tissue, originating 

rom t ie joint eapsule orgaiii 7 cs the h.eniatoma and crushed tissue pulp in the neigh- 

lorioo , transforming itself into fibrous tissue, caitilage and at last into bone 

ASE I W P, aged twenty-two, a vvorknian Dislocated both forearm bones 

lac war at right elbovv'-joiiit six jears ago Since that time the elbow became nearly 

sti an eformed Every attempt to move it was painful Some weeks ago the pain 

merrase m nitensitj No attempt at reposition had been made 

nidnigs, November 14, 1924 Right elbow fixed 111 extension of about 135 degrees 

le outline of the elbow-joint indistinct and much deformed The muscles of the arm 

an orearm considerably atrophied In the cubital fossa palpable the articular end of 

t le minerus somewhat irregular and thick shaped The triceps muscle tendon and distal 

part of the muscle itself hard and fixed The active as also passive movement nearly 

entirely absent 
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and movement after ceasing of tenderness Five weeks later a second X-ray examination 
showed tlie shadow became somcwliat smaller, more distinct and denser Ihc limitation 
of motion apparently diniiiiislied 

Gasp XIV — M N , aged sixty, a female Fell and struck on her right shoulder 
a year prior to examination Since that tunc discomfort and impairment of motion at 
right shoulder-joiiit, m last few months gradually increasing 

X-ray picture revealed a deforniiiig arthiitis of the right shoulder-joint and ossifi- 
cation of the sacrospinous ligament On skeleton hones no tr.iccs of fracture 

Casl XV — W S , aged thirty, a sportsman II.is ridden horseback habitually for 
many years In 1916, acute pohaithritis In 1921, at wear, w'ouiidcd on right thigh The 
w’ound healed rapidly without any complication The same year febns rccurrens Dur 

ing last scecn jears a paros- 
tcil callus dee eloped at both 
irni muscles and at right 
thigh after exercises At first 
the sjmptonis followed their 
usual course After a time 
the bone masses disappeared 
In 192-?, if ter running some 
distance, pain and swelling on 
both thighs, especially at the 
left one, suddenly appeared 
He waas treated for some 
weeks in the military hospital 
A lucniatoma was then found 
in the antcro-Iatcral muscles 
group of the left thigh The 
hTiiiatoma recurred after 
some punctures There devel- 
oped then an abscess and in 
the pus a bony sequester w-as 
found Repeated X-ray ex- 
.iniinatioiis of bones of the 

skeleton were entirely nega- 

tive After treatment with 
auto\accinc the w'ound healed 
The patient wns other- 
wise coinpletelv well Exami- 
nations of urine, blood, iiiteinal organs wcic csstiUiallv negative There w'as also no 
constitutional disease 

I am indebted to Doctor Janus? (Lw'OwO for tbc histoiy of this case 
Case XVT — Dr H Schuster at the Institute of Pathological Anatomy of the 
John Casimir University, found (July 22, 1925), in a post-mortem examination of a 
forty-six year old man, M F , being a prisoner, a chronic mflammatorj process along 

the w'hole length of the vertebral column watli sc ir and bone formation, occupying the 

substance of both iliopsoas muscles, especially at the right The periosteum of the 
vertebrae, as well as the peinertebral tissues were thickened and uneven The muscles 
substance was hardened, as if inflamed, and contained sever il scar islands, and among 
them many narrow-bone trabecule ai ranged longitudinally to the muscle fibrillie, appeal- 
ing m a transverse section as about one month old callus The particular veitebrse 
W'ere normal m outlook, not inflamed or defoimed 

In addition the letropentoneal, mesenteric, the cervical and left axillary glands 
were enlarged, pale, hard, and surrounded by a hard connective tissue, grown closely with 
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the glands llicic was also .in cndocaulitis vciincosa icccns of the semdunai valvuhe, 
a clnonic slight cndocaulitis ot the tiicuspid \alvulfe, .i hypcipl.isia and cnlaigemtnt of 
the hcait. an asutes and hjdiothoi.ix of both sides with subsequent atelectasis and coin- 
picssion of both lung'', a chronic fibious p.uti.'xlh ossifying leptoineningitis, a h.emost.isis 
in Iner .uid kidne\s ind a papilloma of the stom.ich Othci organs noimal 

llic man was tieated a week helorc he died in the inteinal department of the 
Geiiei.d Hospital of Lwow and to Dnctoi Ciepielow'ski I .im indebted for the history 
of this case 

Ihete was no constitu- 
tional disease or a seiious 
illness in the past Foi .i 
considciable pu.od of time 
he expel leiiced pain in the 
.ihdomeii 'Iliin deielopid .i 
sw oiling ot kit uppei i\- 
tumiti and kit part ot tin. 
thor.ix later ol the .ihdonun 
,ind iboiit .1 wiik ,igo both 
lowei ixtuimties became 
swollen IK di ink miieh 
prioi to the w n 

On ixiimnation, Iul\ 

1/ 10 -’^ I Miiphatic '•luids 
ot lelt siipraeku iciil 11 los..i 
and Ol ktt i\dt i udiiged 
sni.ill nut si7i, not itt.ichul 
to till skin I'.oth pkui il 
ciMtKs jilkd with i free 
Ihiid u Khiiig the kill ol 
the middle ol the ‘eapuli 
Fiee fluid in tin .ibdoniinal 
ciMti 'swelling of kit 
ir m a n d bo t h 1 o w i i 
e\tu mitu s 

r. lood exiniination ’ 

While cell count Uimo 

neut rophile iwl\ moi plmnii- 

ck.ii kucoevtes, .‘iSjiei lent , 

hmphocites 8 jki eenl , , ,, 

, 111 13 — C'l'elX I r i\n« iticos-'irie ition in the inet ps humeri muscle 

mtdi ite lorms q pu cent 

Neurologic il examination H.emiiikgi i ciuciata P.iresis of light laciahs nene, 
pai.ahsis of left upiKr .md jiiiesis ot left lowei extiemit\ 

klieroscopieal examination of the lemmed psois muscles has gueii unexpected 
icsult, It showed .in indotlieliom.i malignum 'Ihcie were foei of neopl.ism.itic cells, 
difTerenl in si/e lying within fibiotis conneetue tissue The last, growing hetween the 
muscle fihnll.e, coinpiessed them e.iusnig then .itiophy .ind destruction Othci wise 
manj isl.inds of c.itliligc, osteoid and bone tissue, p.issmg into each othci .ind into 
conncctne tissue, without distinct limits, originated undoubtedly fiom connective tissue, 
forming the sliom.i of the tiimoi Nowhere ti.ices of mflamm.itoiy mfilti.ation 
were found 

Cash XVII — F M, igcd foil3'-ninc, a f.irmci Family history of no impoitancc 
W^hen he was tw'cnty jcais old icteius For a considci .iblc peiiod of lime sufTcied 
from stomach tioublc Fifteen months ago (Tunc, 1923), a gasticetomy w.as pcrfoimed 
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.n our CIuuc bcciusc of chronic gistnc ulcer (Microscopical examination of the speci- 
men was then not done) The post-operative couist was normal, the skin incision 
hea ed hy primary intention, without inflammatory reaction and patient felt completeh 
we 1 for nearlj a jear Then he noticed an enlargement of the upper left part of the 
abdomen and a hard not tender mass at the middle of the scar A month before his 
readmission to the Clinic the pain reappeared after taking food 

At the examination, December n, 1924, was found A badb nourished cachectic man 

Head, neck and chest nega- 
tne At the enlarged upper 
part ot the abdomen a tumor 
was palpable, occupying a 
space between both nip- 
ple lines sideward and two 
fingers below the na\el, hard, 
slightlj tender b\ pressure, 
m o \ 1 11 g Old} little with 
breathing At the middle 
of the laparotom} scar which 
was smooth and thin, begin- 
ning one finger breadth below 
the xiphoid process, ending 
It the le\el of umbilicus, a 
mass was l}mg within the 
fascia, about 6 cm long, 
cm thick somewhat more on 
the left side of the white line 
situated, not tender, not 

attached to the skin, gning 
in X-ra\ picture a definite 
shadow A carcinoma of 

the stomach probable 

At operation, December 
iS, 1924 the hard mass from 
the scar was remoeed It 

pros cd to be 1 bone, sur- 
rounded b} scar tissue B} 
remoeal of it the capsule of 
right rectus muscle was 

Osslfic^tlon opened The mass in the 
abdominal caMt} proved to 
The abdomen was closed in la}ers The post-operative 



Fir 12 


of the elbow t 
he joint capsule and under the triceps tendon 


be an inoperable carcinoma 
course w’as uneventful 

1 laa oscopically the remoted bone appeared about 6 cm long, i cm large, at the 
tb° aspect slightly bent, according to the depth of epigastrium, flat, t er} hard, 

^1 t^i extremity somewhat wider connected strongl} w’lth the scar tissue of the 
" M more resistant to decalcification than a tooth tissue (Fig 17 ) 

icroscoptcal Evmnwatwu — At the transversal section of the mass there was at 
e circurn erence an abundant fibrous tissue, containing m some places traces of hemor- 
rhage and degenerated muscle fibrillx; The middle of section occupied an island of 
}pica one, oval m shape, size b^ 03 cm The bon} tissue had the character of 
compact me siownng the t\pical Havers canaliculi and lacun-e arranged concentricalh 
a ong t e aaers canaliculi as in normal bone The vessels of the canaliculi were con- 
necter wnt the -vessels of the neighboring tissue, the latter being very vascular m such 
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jil.icc'^ contaiiRd nuiiKKUis l.URC nuclei, as in the pieccdmg eases 1lic entne bone 
island sharph limited fioin the eiu eloping tissiu has had at its inaigins in some places a 
bnei ot osteoblasts, loiming appaieiith a new bone I ai fiom the bony plate thcic 
was a gionp of giant cells atianged lound a foteign bodj, piobably a piece ol cat- 

mit ligature 

Chnufuaiion — Xeeindinp; to llie last piobable eatisc due to the develoj)- 
inent of p.uo'^te.il bone, unositis osstlkaus could be duided into the follovv- 


nio groups 

i Ocsj/fi O/K 

I }onmal\ca — .i Bono 
lonnation tollowing a 
set etc single initux b\ 
blunt loiee Ibis is the 
most itetpienl toim one 
meets with Sehull/e 
tound It J32 tunes out 
of 2 (;(t collected cases 
It is common m snme 
occupations as b o i s e 
s e 1 \ a n t s. woibmcn. 
sportsmen \s tin most 
tiecjuent tiaunia was 
noted a stioke witb a 
lioisc shoe b\ tbe tall of 
a lie.iw object 01 b\ 
lallintj: lo tills gionji 

belong otir C ascs 11 HI. 
VI Vll.lX i'bis f,,rm 
de\clo]ts iiKist fiecivientU 
in tbe anici 101 and l.itcial 
aspect of tbe tbigb and 
upper aim Vei\ laie 
arc sneb loeab/.itions as 



jtectinciis muscle (Hiaf 

f'dlfUrMi S(v,n\iii iftn iHjsUnor (hsloc-itiiMi of tlu 

v_<uiv.ii)n. iHtweu^ mas- 1 o ilu ilmn 111 lu joiiil s ipsuU intl unckr Oil tn- 

sctei (P.oicbaidt). 01 .is 

teinpoi.il. gluteal 01 tbiimb musiles (<jiioicd In Sttaiiss) To tins giouji 
belongs .iKo ossifK.Uion of joint c.ipsule and bg.iments folbnving a single 
liliint injure .is, foi inst.uue, ossifu.ition of coi.uo-.uiomial bg.iment lepoited 
In Maisb.d, ossification of ti.ipe/oid and conoid ligament be Guinc. ossific.i- 
tion of slioiildci -joint e.ijtstile aftei ,i ti.uim.i be l\oee akoee ski, and otbeis 
1) Meositis ossificans snbsec|iient to dislocations dceclojts most fieqiientle 
aftei hackee ard disloe.ition of tbe elboee' till 60 jtei cent in bi.aehiabs inleinc 
muscles, accoidmg to Machol Oui Cases X, XI. Xll. XHI, bcie included 
It lias been oliscived also .is .1 laie tomjilic.Uion of a supia-aciomi.il dislo- 
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cation of the clavicle (Stiaiiss), aftei luxation of the hip (Ewald), of the 
knee (Noble), and of the shoulder (Regniei ) 

c Development of bone along the track of peifoiating gunshot wounds, 
when the piojectile either did not injure the bone oi only touched it 

d Myositis ossificans after clean incised wounds Its appeal ance after 
clean incised abdominal wall wounds at the white line following operations on 
the stomach is the commonest one and was desciil^ed several times, by Roepke, 
Sabjakina Capelle, Wollenheig, Nieicnberg. Rokitanski, Stiassberg, Rixford, 





Tig is — Case the same as in Fie 14 


C 1 a 1 1 m o n t, Rubesch, 
Lecene, Paintei, Clarke, 
Idannes, Coenen, Gruber, 
Borchi, Gallagher, 
]\'Iebius, Lewis, Eisels- 
beig. Noble and others 
This form, otheiwise 
\eiy rare, has been seen 
also after a supiapubic 
pi ostatectomy bj’’ Lewis, 
after a herniotomy by 
Jones, aftei puncture 
wounds by Bender, 
Werner, after incised 
wounds of the thigh b) 
Cranwell, at the glutei 
by Schwarz 

2 Myositis Ossificans 
Chi omca — a The bone 
f 01 matiou occurs after 
repeated slight injuries 
To this gioup belongs 
the "iider’s bone” in 
abduction muscles, fol- 


lowing steady initation at horseback, the cavahjman bone at tlie outer 
side of the thigh fiom sabre hits (Ludwig, Binnie), the soldier’s bone at 
the shouldei from lubbing with the rifle, etc “ Exerzierknochen ” of 
the German authors at deltoid muscle and biceps, “ Bajonettierknochen ” 
at the pectorahs muscle, and “Tmnknochen” in biceps muscle The con- 
dition IS very common in some aimies, accoiding to the method of training 
the soldiers Hasse, foi example, recorded i6 cases among 600 German 
soldiers, when Bowen could find only two in the USA Cavalry To the 
above-named gioup belongs my Case XV 

b Bone formation owing to occupational oveistiainuig of some gioup of 
muscles, occuning among joiners, shoemakers (Haga and Fujimura) This 
group IS demonstiated in Cases VIII, and to some degree I The former 
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woiKecl haul mending Iclegi.iph wncs, the last was a jomei ovei straining 
his thigh muscles with a le^el No histon of a single seveie mjiny could 
he elicited in both of them 

c Myositis ossificans tiiciimsci ilxid, spontaneous, when even a single oi 
icpeatcd slight miiu' can he excluded, veiy laie, if existing at all 

3 jl/vfiri/iv O^M//rn;/v of Infcctiou<; Ouqin — Ossification of muscles 
being a seat of a metastatic abscess, as desciihed In Noble, Elmshe, Whitelock, 
aftci a p^aimw abscess oi a phlegmon of the foicaim as icpoited by 
Ro^'kon ski 

,4 l/voo/iv Ofo/nuiM 
Paui-iv llinttca — A foim 
-io fai as 1 could find, 
not dostnlicd till now 
Here belong nn Cases 1 
IV, NIV Rone foi- 
mation m mu‘'cles .ind 
tendons occuis neai lo 
)omts ailing cd a chionic 
mflammatoi \ pioco''S, as 
ai tin Ills deformans 01 
tuberculosis In none of 
these cases was an\ foim 
of in nil \ related The 
cause w<is eithti the 
ehionic mfl.immation m 
tlie ncighboihood <11 the 
factor exciting the mam 
disease 

5 .I/vn^Fiv Ovo^((nM 
Xndohia ( O s t 1 a s 1 s 
Stemert) — Deeelopment 
of ossification of muscles 
.mcl tendons subseijuenl 
to tabes. sMingonneha 
(Ludloff d omas/ew ski), i„ ,6— xn 
tiaumatic j) a 1 a p 1 e g 1 a 
(Israel, Zanoh. Celdm.ichei ) , .md nnehtis ( Kueltnei ) Little disease 
fIToivath), loc.ited inostlv m the uppei aim muscles b\ ])<itients suffeimg 
fiom svi ingoiineha. and m thigh muscles fiom othei named diseases, vciy 
rare in calf and foieaim, mosth multiple, being piobably due lo mci cased 
opjioitumty lo mjuiies 01 to tiojihic changes 

Couisc — The com sc of mvositis ossificans tiaumatica is a ty]Mcal one and 
can be divided into thiee stages In the fiist typical tiaumatic symptoms aie 
piedoinmaiit 'J'hey subside wuthm a few' days, only hniitation of movement, 
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impioved somewhat with the ceasing of traumatic symiAoms, does not dis- 
appeai entirely In the second stage at the end of the second week or later, 
accoidmg to the caie and rest given to the damaged legion, the pam, sponta- 
neous and on movement leappears, the impaiiment of motion increases and 
the ciicumsciibed, somewhat not elastic, swelling becomes slowly larger 
Theie aie eithei no, oi vei}' little S3m]itoms of inflammation m this stage 
Thiee to foui weeks after the injuiy the Rontgen-ray examination reveals a 
faint shadow, iiiegiilaih and mdistinctlv limited, not homogeneous, with 
darkei and hghtei aieas, situated paiallel to the shadow ot the bone of the 

— -- skeleton, hut sepaiated fiom it by a light 7one, piesent also 

m cases in wdnch an attachment to bone is certain Theie is 
a maikcd incongruence between the size of the palpable 
mass and its si/e m the X-ray picture, as in mv Cases II, 
VJ, VII 

In the third stage the growth of the mass stops or the 
► ^ lump iiici eases slowh In i>eriosteal apposition The pain 

disappeais oi remains unchanged In X-ra} pictuies the 
' shadoiv IS moie homogeneous intense, sharplv limited and 

at times smallei than he foie d he duiation of the growths 
time of the mass is ^arlahle fiom ten weeks to six months 
As a lule theie is no fe\er m the course of m}Ositis 
ossificans Iheie aie but few cases knowm in which w^erc 
maiked inflammator\ sjmptoms as in cases of Itzernt 

- " Salmann and Peisei There w'eie also \er} rare cases 

‘ m w’hich the ossification dec eloped some \ears after injure 

as in the case oi Chaton and Caillods fnrtv years after 
a tiauma 

' In othei foims ot mcositis as myositis ossificans chron- 

Pic- I- —Case ossification aftei lapaiotonn w'ounds neither the patient 
uonintheiaps/otoiiij plic siciaii coulcl determine preciseh when the mass 

graph oMhercmenwi ^^^gaii to decclop III lapai otoiuv scars the bone w'as found 
eaihest at the end of the third w'eek after the operation 
Rider bone and similar foims appealed mosth after thiee to foui months 
Pathology — The parosteal bone mac be different in form and size There 
have been irregular masses of some cm to plates occupemg a part or even 
the whole of a muscle, suiiounded usuallv by a stiong connectne-tissue cap- 
sule, peiiosteum-hke, many cm thick growm together wnth the muscles, 
degenerated wnthin the mass to some degiee 

The mass w^as lying eithei sepaiated from the shaft wnthout any bonv oi 
connective-tissue attachment to it oi giowm to the bone by a connective-tissue 
band, therefoie but little movable, oi by a bony pedicle attached to skeleton 
bone The pedicle can be large or naiiow% joining the mass to a bone of the 
skeleton at one end, oi in the middle It is not seen m the recent cases in 
the X-ray picture because it is still porous and without calcium deposits It 
does appear when the callus is quite mature 
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In some pciccntas^c of eases, accoulin" to Stiaiiss. up to lo pel cent , the 
ne\\ bone contained a c}st filled with a light }cllo\\ish. sometimes leddened 
sMioMa lescmhlmg flnid J'he c}sts weic .ilw.ns ])laccd <it the lowci cxtiemity 
of the thigh, lint in the case of Nimici the c\st was found m the hiachiahs 
mteinns muscle Smli c\‘'ts weie lepoited 1)\ Rammstedt, Schiilt/c, Vulpius 
o 1 1 c 1 , Piiissc and - 

Blcchci , Z h u 1) c 1 Van 
Ohiog. Ximiei Slianss, 

Bcindt and olheis ^ 

'J'he mici oscopical 
pictnic of niNOMtis ocsili- 
cans IS \er\ chaiaiteiis- 
tic thcie 1 C an niegiilai 
miNtnic of hone caiti- 
l a g c. m n s t 1 e c a n d 
connettue licMie '1 he 
ucnallv si)ong\ hone 
foimc \.iiialil\ >^h.ipcd 
tiahcciil.e ennonnded h\ 
connect i\ e'ti''siie la\ ei s 
of difleimg amountc ol 
mter-ccllnlar '•nhstaiu e 




and vometniie'* In niocth 
diccontimions lows of 
octcohlastv d he h o n c 
jilatec seemed to aii'-e 
from the ctinnettue tis- 
sue eithci clnccth , the 
fibrous conneitne tis'>ue 
hcginning m come jiLuc 
to loce Its stnutuic be- 
coming homogeneonc and i„ ,s -r>tt 
changing h\ deposition 
of calcium sake .nid com ei ling the film 



1 twownl oil! c illus Tflcr fr u Mirc in i nnii 
if'cd n\ (.in\ 

acts into hone ccllc without an\ dic- 


lincl limit into osteoid oi Ikmu tissue, oi indnecth the hone tiahcciil.e aiising 
fiom connectue tissue I)\ caitil.ige stage 'fhe imiccle, accoidmg to most 
wMiteis ])la^s no actne lole m the whole piocess it becomes compiesscd In 
newd\ foimcd connectue tissue and undeigoes dcgeneiation Basse and 
Blccher only assume that the muscle cells .iie com cited into conncclue-tissuc 
cells and then into hone In lalci stage theie aic no signs of lajncl giow'th, but 
contcmpor.irc to the icsoiption In giant cells the hone inci cases In peiiosteal 
01 obtcohlasts apiiosition at maigins In most instances no, oi hut small, 
signs of infl.imm.itoiy natuie wcic found But accoi cling to Boichaidt it is 
clue to the late jieiiod of the inoccss In the eaily stage maikcd inflamma- 
toiy reaction could he confiimed micioscopicallv It w'ould be of inteiest to 
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remember that the same pictures and stages were seen, according to Lexer, 
also by the study of the progressive foim of myositis ossificans, and, similarly 
and in the same period of time by callus formation after the fractures of long 
bones, as stated by Bancroft in his experimental work 

Diagnosis — ^The diagnosis of a well-developed stage of ossifying myo- 
sitis IS not a difficult one and can be made with a high degree of certainty, but 
in the eaily period it lequires great care Many conditions giving a similar 
picture must be excluded, as a luemaloma, muscle callus, muscle tumor, osteo- 
myelitis, interstitial syphilitic process, periostitis, tiaumatic and infectious, 
fractures and neoplasms The ditteientiation between a muscle callus and 
inflammatory infiltration of the muscle may be impossible even with X-ray 
examination The tiaumatic exostosis, as described by Weber, Virchow, 
Volkmann, Luecke, Billroth, Pels-Nelsen, Delbet, vary but little from myositis 
ossificans and often a distinct limitation fiom each other can be \eiy difficult 
even impossible at all, especiall}' from quickly growing forms as reixii ted In 
Honsell and Schuler, Sieur, Delorme, Cahen, Molher, appearing within two 
weeks following injury as a laige pedunculated mass located over the shaft 
of a bone, sometimes very tender The only difference is then m the want of 
near relation to the muscles My Case II corroborates the view of Oluer, 
Bowen and otheis, who assert that ossifying myositis and tiaumatic exostoses 
are identical 

Most important and sometimes very difficult may be a differentiation 
between a myositis ossificans and a sarcoma Befoie Rontgen-rays nere 
known, such fatal mistakes were common, and accoiding to Finney leached to 
50 per cent , and accoiding to Bull e\en 75 per cent Both conditions have 
many points alike both develop in young persons after a trauma, grow 
quickly and are of haid consistency The period of time passing from 
injury to the development of the mass can be also equal Some authors 
as Strauss, Coley, maintain that the localization of the disease can be also 
of diagnostic value, saicoma, foi instance, is usually located near the 
epiphysis, while myositis takes place over the shaft This affirmation seems 
to me unieliable I have seen a saicoma placed over the shaft of the femur, 
giving an X-ray picture exactly like to the Case VII of m3'ositis by Lewis 
But there are othei differences Steady growth of the mass and mfiltiation 
of soft paits, late spontaneous pain with tendency to increase, unequal 
consistency by palpation are signs of a sarcoma inclination to shiink and 
diminution of the swelling of soft parts, early pain, lessening slowly in 
severity, equal hard consistency to touch are symptoms of myositis ossificans, 
emphasized by many authors (Noble, Coley, Bloodgood), leading consideiably 
to right diagnosis The most significance attaches to the X-ray examination 
In myositis the cortex of bone and periosteal line are even and unchanged, 
the new-foimed mass gives a shadow parallel to the margin of the coitex 
separated from it by a light zone, as it is evident in my Cases II, VII, IX 
In sarcoma there are very early medullary changes and destruction of cortex, 
the bony mass tiabeculie running obliquely or transversally to the shaft and 
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aie Msibly connected with it (Lewis, Coley), when the diagnosis remains 
still doubtful exploiatoiv incision is indicated It can be, however, not deci- 
sne, as advocated by Bloodgood and confiimed thiough the case of Paul 
Conif^lnalwiJS — The complications vaiy with the seat of the mass 
Located ovci the shaft the\ cause usually slight discomfoit and limitation of 
motion as in most of nn cases Placed ovci oi near the joints, they interfere 
sometimes considciabh with the function of the cxtiemity Most common 
aie such complications aftci posteiioi dislocation of the elbow where often 
but traces of motion arc picscnt. as in Cases X. XT, or the joint is entirely 
stiff Similai was seen in othci joints In hip-joint in case of Graf, in 
sliouldci -joint in case of Xoiiakowski and otheis 

Complications such as in my Case VIT, wheie the lesion was followed not 
onh In spontaneous pain and limitation of motion at the elbow, but also of the 
hand and fingcis, as a sequel of paresis of the ladial nci\e, are not common 
Similar cases were rcpoited b\ Dcloimc and V\cit a parostcal callus after 
posterior di-'location of the elbow cominesscd the biachial aitcry and the 
median ncr\e with circulator} distuihanccs and paresis According to de Witt 
thrombosis of pojihtcal aitcrv, and in case of Koester, a gangrene of the 
foot dc\ eloped in coii'^cqucncc of a parostcal bone formation at the popliteal 
fos^^n Twice ,i tr.insition of a nnositis into sarcoma w'as observed by 
Da Costa and Colc} B\ the last six \cais .iftci an inj'uiy and three years 
aftci a microscopicalh ascertained nnositis The case of Paul is not dis- 
tinct enough 

Anntovwc Di^it , button — To the development of a parostcal bone some 
regions arc parlicularh disposed S|)ccialh whcic the bone is co\ered with 
a thick la\ei of muscle, where the last inscit broadlv into the pciiosteum and 
near to loints as on the thigh antcrioih and sidewaid, as the quadiiceps and 
adductor muscles, and on the aim. the biathiahs intcinus and tiiceps muscles 
In Rammstedt’s statistics dealing with 14 cases n occuiicd in the thigh mus- 
cles 2 in the ujijici arm i in the gluteal muscle Stiauss found among 127 
cases ^3 in the quadricejis. 13 m the adductoi muscle, 64 in the flexoi muscles 
of the upixir arm, 2 in the massctei. 2 in the gluteal muscles, i m the muscles 
of the ball of the thumb and i in the tcmpoial muscle Accoiding to Jones, 
who named 330 cases, the biachiahs intcinus. adductoi, and biceps brachii 
muscles aie the most frequenth afi'cctcd 

In my matcnal, 5 occuiicd in thigh, 8 in uppei arm muscles, t in a lapa- 
rotomy scar It IS suipiising that nnositis docs not affect the regions most 
frequentlv e\j>oscd to an injun as the lowci leg 01 foicaim in wdiich there is 
an ease occasion to pcrioste.il lesion Its aiipcaiancc in these icgions w'as noted 
in some laic inst.uiccs, ,is by Chaton ,incl Caillods in leg, by Whitelocke in 
solcus muscle, b\ Noble in flexoi caipi muscle, bv Salmann and Peissei in 
iliopsoas muscle and bv Roskow'ski in the foicaim muscles 

Aqc — In most instances myositis ossificans developed, accoiding to Noble, 
Strauss and others, in middle life, bctw^cen 15 and 25 yeais In Strauss’ 
statistics the youngest p.iticnt w'as 12, the oldest 50 ycais of age Fay has seen 
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in}Ositis in a boy 5 } ears old and in a man 57 }ears old, and Graf, Weinlechner, 
and Lewis in 70-} ear-old men 

In my cases 7 were undei 25 ^ears old, and 10 over 25, and between them 
3 over 60 }ears old If we put the cases after posterior dislocation of elbow 
sepal ate, there were 4 cases under and 9 oier 25 years old 

Ticatmcnt — In early times when myositis ossificans was insufficiently 
known and especial!} when it was often mistaken for a neoplasm, it was 
treated b} ladical operatne measures, regaidless of the stage of its develop- 
ment Helferich adiised to treat it as a malignant tumor In excision m 
healthy parts, Schuler, Legal and others, were tor an operation if the mass 
increases, Deloime achised spaiing extirpation and Lapouette facored exci- 
sion aftei SIX to eight weeks from the beginning of the disease On the con- 
trar} most of to-da} ’s suigeons leeommend conser\ati\e treatment, m the 
eaih stage of the process especial!}, and even in later periods they are for to 
“leaie it alone” unless it interfeies nith the function, for nnositis has the 
tendenci to shrink 01 e\en disappears complete!} nithout an} interference as 
reported In Wendt Vollhardt Ro\le}, Stiauss, Bristow ,d hiemann, Wichmann, 
Rassmussen Delorme Lelascpie Schult/ Nadler and others The earh opera- 
tions were often follow’cd In leeuircnccs, mosth , howceer in cases of broad 
attachment to the bone of the skeleton (Blecher. Rotschild Berndt Schultz, 
Strauss Paintei IMoile}), ni} Case VII At the earh stage of the dis- 
ease It IS ^ere difficult to deal with tissues changed m outlook and anatomical 
position inhibited with hlood therefore with tendenev to become intected 
One must also considei that inflicting another injur} to parts inclined in that 
period to ossification, one may renew the activitv of the morbid process 
(Wilms Guleke, Godlee) 

Early opeiation can be indicated m such cases as nn Case VII regardless 
of the possible recuirence, wdien waiting can result in an irreparable damage 
of the function of the extremite , howeeei there are few cases where a strict!} 
conservative treatment w^as followed In ieco\eiy (Delorme) In im case 
appealed a small recurrence at the ujijier end of the incision, w'hich w^as not 
disturbing and tbeie was no cause to regret bacing done an earl} excision 
of the mass 

In most cases a simple excision of a mass being stationar} , as advocated 
by man’\ authors, is sufficient to bring reco\er\ Mode}, m agreement with 
his explanation of genesis of myositis, adcised excision combined wath 
grafting of tbe deep fascia on the denuded bone surface In my case, how- 
ever, as reported aboce, the periosteum w'as curetted aw'av, where it was 
covered wath the mass , the recui rence did not dec elop thei e, but above, w here 
the periosteum w^as not removed 

The conser\ative tieatment must conform wath the stage of the process 
and the region in which it developed According to Noble, in tbe period of 
traumatic symptoms m a legion inclined to development of myositis ossificans 
prophylaxis is most important the damaged legion must be kept m rest 
Where a reposition of a displaced joint must be made, it should be done wath 
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,i niinimum of iKiiima Bnefl} “In the fiist stage lecluce the tiauina to 
minnmnn " Slicie aclMsed as])nation of the htcmatoma oi even an incision 
and diainagc In tlie stage of bone development and giowth also lest is 
essential, foi even slight tiaumata. as massage and slight movement, were 
sufiicient to laisc the activit} of the moihid piocess, as confiimed by cases 
of Rotsclnld, Reindl, Busse and Blechei, Nowakowski Theie are but few 
cases lepoited m the hteiatme, nhen the extiemity was m lest dining the 
critical day^ as cases of Bouhaidt and ]£lll)ogcn. and the bony mass developed 
neicitheless Undoubtedly caih movement influences the si/e of the mass 

When the m.iss becomes stationan oi begins to deciease, eneigetic osteo- 
patbic tieaimenl is In be emjfloied 

Among othci measuies \-i.i\ iheiapi w.is tried by Neii, fibrolysme injec- 
tions In Ciiosskuith and injections of pepsin solutions In Kaiell 

Elioloay — 'I'lie question win nnosiiis ossificans occuis relatively so 
laieh 111 comjiaiison with the fiequenci of injunes, wdiy it tends to develop in 
some particulai legions and not in the most fieciucntlv injured, as the low'cr 
leg, fiom wheie does dcnelop the ncw-foimed bone, aic not sohed sufficienth 
till now 

A numlici of thcoties ha\e been adianced to explain the genesis of 
nno'siiis ossificans 'riicw all could be dnidcd m two gioups the one assumes 
pai osteal bones aic aiisuig fiom the pciiosteum of the neighboimg bone, the 
othei advance^' a metaplasia ('f local tonnectne tissue 

The theon of peiiosteal ongm of jiai osteal bone, initiated In the ivorks 
of Ollici, In expenmental studies of Bcilici. adianced In Beindt, Sudeck, 
Bochhammci and othei s. adiocatcd In main authois as Rassmussen, 
ndoime. lk‘igci Sieui . Schul/, Beindt Lewis Tnot. Fume}. Jones, Bode, 
Louis, Roejike and main othei s, is b.iscd upon clinical obsenation, theie aie 
main cases of nnositis wheie the .ittachment of the boin mass to a skeleton 
bone was jnoxed both climc<dl\ and at the ojieiation Also the Rontgen-ra} 
iincstigation of Keinboeck Kalb, nabeihng and others, seemed to confirm 
this idea 

The paiosteal bone foimation mai be aceomjilishcd bv many w^ais Berndt 
believes that a sc\ere blow’ ciushes the muscles into a pulp and injures the 
pciiosteum opposite to it The osteoblastic kneis of the peiiosteum prolifer- 
ates then, the osteoblasts cscajic into the ciushed area of muscle and there 
form a bone 

Liot’s theon. accoidmg to Bow'en, is “ \ muscle is m action, icceives a 
blow’, some of its fibies Icai themselves from then boni ongm and letracting 
into the mass of muscle still connected wuth the bone, cany with them par- 
ticles of peiiosteum d'hesc pai tides giow' in then new envnonment, aic true 
bone giafts, and can fonn intiamusculai osteomata, unconnected with, though 
ongmating fiom the jienostcum ” 

Model’s theon is desenbed In Bow’en as follows “A seveie blunt 
injuiy at once subcutaneouslv stnps ofl and destioys the peiiosteum and 
ciushes the muscles m contact ivith the bone Bleeding occuis fiom the sui- 
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face of the denuded bone and with the blood osteoblasts, in a free and possibly 
ameboid condition, escape into the pulped muscle tissue and blood and there 
produce a giowth of bone Healthy muscles left m contact with denuded 
bone foim protective fibrous adhesions fiom their interstitial connective 
tissue and take on the limiting function of the periosteum But severely 
contused muscle tissue mixed with blood piovides a favoiable pabulum for 
an osteoblast ” 

The importance of a hc'cmatoma was also advocated b}' Schultz, Delorme, 
Vulpius, Duems, Sudeck and others Pochhammer tiied to confirm it 
experimentally He foimed a pocket fiom pedunculated periosteum flaps on 
labbits, filling it with coagulated blood, and was able to state that bone 
developed only in spaces filled with blood clots When the growing new 
bone comes in contact with healtlw tissues it stops The shape and size of the 
ossification are dependent therefore upon the foim and size of a hsematoma 
It remained to confirm whether the periostea] stripping by a trauma really 
occuis and if the periosteum retains in such conditions its osteoblastic power 
Sudeck attempted to solve the first question with regard to the posterior 
dislocations of the elbow He found m expeiimcnt performed on cadavers, 
that m baclavard dislocations of the elbow, the injur\ of the capsule and 
peiiosteal stripping occurs almost constantly, usually at four points over the 
posterior surface of the humerus, above the olecianon lossa, abo\'e the supra- 
trochlear fossa, and ovei botli condyles Maicus and Galey, however, quoted 
by Strauss, state that immense foice is necessaiy to detach the muscles from 
the bone Koenig and Beindt behe\e it also to be impossible it is easier to 
bieak off a piece of bone than to detach the muscle from the bone Kuettner, 
Lexer, Strauss, Stone (the last quoted by Bowen), observing the fact 
that myositis occurs m muscles attached broadly to bone -without a distinct 
tendon, are of opinion that it is easier to detach such muscles than those 
with a strong tendon The idea of an anatomical disposition of a region to 
bone formation is thus originated Machol, studying posterioi dislocations 
of the elbo-v\% found m 6o per cent development of bone there, being due not 
to the trauma of dislocation itself, but of the reposition I have repeated the 
experiments of Sudeck on cadavers and found that the stripping of periosteum 
occurs most markedly ovei the anterior aspect of the coronoid process of the 
ulna and over the postenoi surface of the humerus In a minor degree anter- 
lorl}'^ above the supiatrochlear fossa The joint capsule passes into the peii- 
osteum -nnthout distinct limits and aftei stripping of the joint capsule at its 
margin, the periosteum detaches from the cortex easily k'licioscopically, 
however, the torn off periosteum contained no osteoblastic lajei By i educ- 
tion the torn off periosteum becomes more o’ less accurately replaced and 
does not cause a parosteal ossification By unreduced dislocations the 
parosteal bone formation reaches sometimes an excessive amount as in my 
Cases X and XI 

The first question can be answered therefore that aftei dislocations 
the stripping of periosteum is a sure and almost common appearance Whether 
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it occuis also b} injun ovci the shaft icmains in question I was not able 
to piocluce It on cacbueis of adult dogs, even when the peiiosteura about the 
muscle attachment was cut 

In legal d to the othei question of the osteoblastic powei of the tians- 
planted jieiiosteum. it would be neccssai} to lecall some facts The question 
was studied h> Bailh, Maichand, Salt}kow', Lexei, Laew^en, LobenholTer, 
Fiangcnhcim. Rad/imow'ski, Sultan and man} othei s Beithier detached flaps 
of ixjiiosteiim at the muscul.u inseition and stimulated the muscles electii- 
call} lie found in a peiiod of time up to foui months only m some of the 
labbits bone foimation m muscle Giohc has seen in a fiee tiansplanted 
peiiosteal giaft, tiaces of jiiolifeiation Aftei Schepclmann a free trans- 
planted jKM logical gialt can jiioduce bone, but \eiy limited m si/e and disap- 
pcai mg .iftei a tune 

Mai tin '1 sunoda, N.iKah.ua Dilgci, and Tokoi w^ere able to dcmonstiate 
that the jiei lo^teuni connected with a plate of coitex foims a new^ bone A 
Iliac'S cuieited tiom the c.mibium la}ei piodiKcs no bone, contiary to the 
opinion of Olhei 

D.iwis and llunmcut, quoted b} Bowen, on the b.isis of then expeiimental 
stiuh. c.ime to conclu‘'ions “PciiO‘>teal tian‘'pl.ints m the majorit} of cases 
do not iiioduce Ixuie, jiedunculatcd flaps of peiiosteum pioduce no bone, 
except foi the jicdicle connecting them wMth the bone, fiee peiiosteal (laps 
and jiedunculated (laps with bone shaMiigs attached pioduce bone in 
e\er\ instance'' 

Murphy came to vmnlai conclusions Bact/nei found no bone foimation 
111 qy tian^'jilantations of fiee peiiosteal flaps m gi own-up animals among 15, 
111 \oung dos;s onh once Riess behe\es that in }oung dogs till nine months, 
peiiosteum del.iches casih from bone with the osteoblast layei and is able 
to produce bone 

Lexei and his school made extensue expeiimental studies on this subject 
and States that free tiansplanted peiiosteal flaps in noimal conditions produce 
no bone, foi fiee tiansplanted peiiosteal giafts jnoduce bone only when 
detached with the osteoblast la}ei, which is onl) possible if nutated and 
showing a piohfeiation of osteoblasts To pioduce a piohfeiation in expeii- 
ment is a \eiy difficult mattei Bone jiroduction succeeds wdien peiiosteum 
w.is transplanted with a jilate of coitex Accoiding to Koch peiiosteum of 
gi own-up animals can pioduce bone if theie aie osteoblasts on it and wdien 
blood-^essels aie not cut The new-foimed bone disappeais soon, when theie 
is no function foi it ^laitin. Rode, Wilhch came to similar conclusions 

Some diflei dices bctw'ccn the icsults obtained b} seveial authois aie due 
to diffeient methods emplo}ed and to the fact that seveial soits of animals 
were used As is W’ell knowm, labbits incline Aciy much to excessive callus 
formation, wdiile c<its occupy the diamethially opposite position Dogs show 
a tendency ecpial to man 

Summing up all above said, one must come to the conclusion that peiios- 
teal grafts, fiee 01 even connected with muscles, pioduce bone inconstantly 
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and only in young individuals in tlie period of growth In adults only if it 
was torn off in the stage of proliferation of osteoblasts, if inflamed oi it taken 
off with a piece of cortex In the last instance the new bone grows very 
slowly and disappeais after a time Such conditions aie undoubtedly very 
uncommon m myositis, for it occuis almost exclusively m individuals of 
middle age and my cases 41 jier cent were above 40 years and 17 6 per cent 
over 60 years old For young individuals under 20 years of age myositis is 
very seldom, as compared with the opportunity to injury This suggests that 
the periosteal theory m its piesent form is not sufficient to explain the 
development of parosteal Ixme after a single injuiy If it aiiscs from peri- 
osteum, othei conditions accompanying are necessary, not repeated till now 
m experiment 

The othei group of theoiies assume parosteal hone to lesiilt fiom a 
metaplasia of connective tissue 

The tlieoiy initiated by Oith is linked also upon clinical obser\ation In 
most cases of myositis ossificans no connection was found with a skeletal 
bone even of fibrous tissue The microscopical finding seems also m many 
cases to indicate that the connecti\e-tissue cells ate converting into bone and 
caitilage cells The X-iay CNamination re\eals almost constantly^ bone 
formation m laige spaces with maiw points of ossification, a form uncommon 
to the periosteal ossification 

The existence of metaplasia is well known to pathologists Metaplastic 
bone formation has been seen in almost every part of the human body, as m 
hcait-valvulte, lung, skin, brain, luer, in arteiies, glands, etc (Borst) The 
connectn e-tissue cells conveit into bone either directly calcium salts deposit- 
ing m inteicellulai substance and connectn e-tissue cells becoming bone cells, 
or indirectly by progiessive metaplasia (Virchow), connective-tissue cells 
tiansformmg into cartilage, rcsjiectn ely', bone cells at first and pioduce then 
a bone 

Theie is also no obstacle to assume the ability of connective tissue to 
convert into bone The connective-tissue, caitilage and bone geneticalh 
arise from the same embrymnic layer-mesoblast and transform later into 
each other According to Wolter the only' difference between all kinds of tis- 
sues developing from mesodeim lies m the difference m then mtei cellular 
substance and is not sharp They all react to an injury' with formation of a 
new tissue accommodated to new condit’ons The connective tissue incline 
above all more to a hyperpioduction than to a specific regeneration It lefeis 
especially to the intramuscular tissue and tendons 

Koestei eniolls the mtramusculai connective tissue to tissues of the bear- 
ing apparatus (Stuetzgewebe) and assumes that the limit between them maj 
be peripherally displaced the connective tissue of the muscles, fascia, tendons 
and ligaments become thus endowed with powers usually belonging only to the 
periosteum (Ziegler quoted bv Bowen) or show a charactei of a periosteum 
(Ribbert) Such conditions are to be found m the progiessive form of 
myositis ossificans (Lexer) Osteoblasts may aiise from peiiosteum as well 
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as fioni conncclne tissue (Kawashima. Kiiufmann, Baneioft) Theie may 
be also an mcom])lete dilleicnliation between the tissues deseending from 
mesoblast (Slcmpel, lucnglmg, Fiattin. BItneke) 

r^Ictajilasia is not <in usual .iiijieaianec Theie lemained to establish 
the eonditions undei ^^hleh it ma} oceiu ]\lany wiiteis ealled attention to 
ealcium salts Pollaek found in 17 ])ei cent of necio])sies bone m lung 
glands besides calcium deposits Cohn. Rosenstein, Rohnei, IvTcnckebeig, 
desciibed also otcuiieiHc of bone in aiten walls m 8 pei cent of old men 
Baith. Pos/ai_\ ^'ki, Saceidotli and Fiattm, Roepke. ha\c also seen tine bone 
in calcified glands T.iek made c\tensi\c expeiimental investigations on 
kidne\s ot labbits and came to the conclusion that a bone develops always 
where a ^oung connectue tissue adjoins a calcified one l^one foimation fel- 
lows tbeiefoie a neciosis and calcification Roejike su])])oscs that wdnle an 
iniurcd c\ticinil\ is lesling. the bone becomes decalcified, calcium salts being 
piecipitated into ibe ciudicd muscles causing a meta])lastic bone formation 
Pocbhamniei and Schiiiomnow also state that c<dcium dcjiosits aie common 
in fic''h lapaiotomc wounds, but disajipcat e.irlx Giubei believes the’‘efoie 
that the local deposits of cMlcium h.i\e no infiuonce in pai osteal bone function 
1 be “ distiojihic bone ’ is a piocess different fiom mcositis ossificans It 
re(|uires a iniicb longei pciiod of time up to sc\eial months 01 e\cn ceais 
.md lollows to a neciosts of tissues In no case of imositis ossificans calcium 
deposits weie found Also Rode iesttid\tng icccntl) the lole of calcium 
salts to bone foimation in muscle, concluded that calcium localK gnen has no 
innuence to metaplasia of normal conncctne tissue 

Mcbius Ciiubcr Dibbelt and also Chiistoiihc suppose, that an mci eased 
amount of calcium salts in blood sciiim jikns an important lole m the 
appeal ance rtf mct.iplasia In m\ two cases among the thiee examined, the 
calcium salts content of blood was maikcdl} increased Thev aie submitted 
to the intein secietion of paiatliMoid coipuscles With an mciease of then 
function the c'alcium salts content of blood uses (fciome Reuss) It rises 
also if thiough some cause skeleton bcuie atiojdiies If the elimination of 
calcium In the kidne\s is abnoimalh limited, the salts become deposited m 
soft jiaits It mac be that the\ acting upon the central neicous sc stem, 
and on the other h.uid uiion the ncuiomusculai appaiatus, cause a tendency 
to bone mcta])lasi,i of the damaged and inflamed tissues 

Among mane othci factois suggested to cause a metaplasia is to mention 
the scnoci.i Eden, stating that the most piicileged legions to decelopment 
of mcositis ossific.ins .11 e those neai joints and the joint capsule evas often 
grown togethei cvith the mass, attiibuted a veic significant lole to the 
scnocia Pan, Schcvenck. Frangenhcim Giashec. Nocvakocvski hac'e seen 
ossification of joint capsule Some authois hac'c found cvithin the ossified 
mass a cest filled cvith a scnocia-hkc fluid In cases of Schcveck, LudlolT, 
Eecc. a communication bctccTen such a cest and a toint cavity evas evi- 
dent Fee aid summing u]i his anatomical studies evas able to lecoid, that 
every one of the joints being in question has special muscles 01 muscle 
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bundles stiaining the joml capsule He favoied the assumption of Eden that 
the named muscles conveit into hone when injured undei influence of synovia 
fluid escaping fioin an ojiened joint capsule or that the synovia itself may 
he oigani/ed and ossify Ewald, however, was not able to piove his 
theoiy expel imentally 

Beindt is of opinion that to slight hicmatogenous infection is due the 
development of pai osteal hone foimatioii because in some cases, operated 
upon, theie was slight use in tempeiatuie In the initial couise m some 
instances theie wcie maiked inflammatoiy sjmptoms (Salmann, Peiser, 
Itj'eiot) 01 ossihcation followed upon metastatic .ihscesses oi phlegmon 
(Roskowski, De Witt, Noble) l^oi found m a pai osteal mass a micio- 
oiganism, which injected, occasioned a peiiostitis alhuminosa oi a siippuiating 
osteitis with hypei ostitis and exostosis foiination Lewis also believes some 
cases of myositis to be undoubtedly secondaiy to some infectious piocess in 
the muscle I have the impicssion that in my Case XV the changes were 
due to a miciooiganism similai to those of a clnonic osteomjehtis Case 
XVI IS also undoubtedly of infectious oiigin Sejdeler quoted by Caiey, 
Haga and Fujimuia, held tliat hemoiihagic blood may oigani/c and ti.ms- 
foiin into caitilage <ind bone y\ftci llol/knecht myositis is a physiologic 
icpaiative piocess agiceing to Wolfl’s tiansfoimations law that connectne 
tissue tends to stiengthcn the statics appai.itus, if it be damaged somewhat 

Schuhault and Rathkc explain the genesis of myositis ossificans by means 
of the histomechanic theoiy of Roux In eyeiy jilace, wheie the tissues are 
submitted to pulling and nibbing arise c.iitilage cells They tiansfoim into 
bone by want of nibbing Le Cleic attiibutes gieat importance to uric acid 
diathesis The next factois assumed to cause a metaplasia aie trophic oi sensi- 
tive changes (Eichhoist, Klemm, Wilms and many otheis) The theoiy is 
based on the appeal ance of pai osteal bone following some spinal tioubles, as 
syi ingomvelia, tabes, myelitis, paiaplegia, Little’s disease and othcis, aftei 
lesions of inotoi ccnties exclusively, injositis ossificans was, as fai as I 
could find, not obscivcd d he adherents of peiiostcal theoi v behcce the 
sensitive distui bailees aic of gieatcst impoitance Ataxis, muscle hypotonia 
and sensitive distui bailees aie due to uncooidinated muscle conti actions and 
excessive movement, giving occasion enough to stiipping of peiiosteum 
(Moigenthal, Assinann) Accoidingly it may be said that geneiallv the 
aiticulai changes aie a latei appeal ance than injositis With sj imgomyeha 
theie IS no ataxia oi muscle hypotonia 

Neuiotrophic changes aie held by otheis (Leyden, Goldscheidei ) as pie- 
dommant factois causing a metaplasia It may be that the want of checking 
influence of neives plays an impoitant lolc, the tissues lose then normal 
1 elation to each othei 

Accoiding to Zanoli the main factois aie intoxications and infections 
The toxins act as iiiitants upon tissues, being in a state of less lesistance The 
decalcifications common in paiaplegics, accompanied by circulatoiy distui b- 
ances, help to calcium salts deposits But since also m piesence of spinal 
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trouble imosilis ossificans is i datively laie. thcie must be anothei cause, 
possibl} congenital 

The etiolog} of bone foiination occniiing in clean incised wounds of the 
abdomen wall is also an open cincslion Some believe that theie also a 
peiiosteal stnpping is possible Otheis assume a soit of piedisposition the 
lincK tiansccis.e aie the icmauis of a iib and the white line a piolongation 
of the stcinum h'oi this icason thc\ contain sometimes osteogenic elements 
dec doping when injuied. bone foimation Olheis assume a puie metaplasia 
on the basis of micioscopical picUucs, showing a maiked tiansition of 
the connectne tissue to bone with signs of inflammation (JMebius), under 
the influence of .i h.ematoma (Vuljiius. Roepke). oi effect of acid gastiic 
sccietion (Noble, llciing, Lewus), oi acid in me (Lewus), foi m most 
instances a mcositis ossificans in the abdominal wall developed after opeia- 
tions on the stomach Coiicei ninglc it must be slated that dining the pei- 
foimance ol a stomach leseetion oi a g.istio-cntciostonn , gastric juice has no 
opportunity to come in contact with the abdominal wall Most of the wmunds 
healed lapidh Also peifoiniing othei cxpeiiments, 1 have injected man} 
hundred tunes acid-pepsine solutions into the scai and noimal tissues of 
secer.il legions of the body of man and dog and hace nevei seen a tiace 
of bone foimation 

In Case XVII an nijui\ of pciiostcum. as w'cll as contact wuth gastiic 
juice, can be e\cludcd. '1 he wound healed b\ piimai} intention Only a 
tcndencN of the legion to tiansfoim into bone wuth addition of tiauma of 
operation mac explain its appeal ance 

Among other explanations may be mentioned the combined j^eiiosteal 
and inetaplastic thcoiy of Fiangenheiin, Koenig, and otheis Accoiding to it 
parosteal bone aiises fiom both tissues, fiom peiiosteum as w^ell as from 
connectnc tissue Bussc and lllechei .issume that both species of tissues 
work sejiaratcly the main mass ajipeais within muscles and then giow’s 
togethei with the mass foimed by jxii losteum. contiaiy to Beindt and 
Vnehow, who aie of ojiinion that the continuity between misplaced mtia- 
inusculai bone and the skeleton dissoKe secondaiily The confiimation of 
this iheoiy should be, accoiding to Beindt, iccuiiences connected wuth the 
shaft, following often eaily ojici aliens of mcositis Theie is how^ecer, to add 
that recuri cnees followed chiefly when the iiiiman mass wxis connected with 
the shaft by a bony jxidiclc and not wdicn hmg ficc within muscles The 
iGcuircncc may arise fiom ix;iiostcum being inflamed m a icgion neai the 
primary' inflammatoiy focus On the olhei hand, the expeiimental studies of 
some wuitcis. the school of Lexci especially, hace found connective tissue is 
antagonistic to the jieiioslcum fiactuic does not heal, wdien connective 
tissue has giow'ii between the fiacluic ends Last it may' be mentioned, that 
myositis, as a lulc, develojis mostly in the upixii and low'ci thud of the femui 
and the low'ci end of humeius, legions often a seat of exubeiant callus 
formation aftei fiactuies .ind of neoplasmic fiacluie complications (Fiangen- 
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heim, my Fig i6) We never meet with in bones lying superficially as for 
example the tibia (Frangenheim ) 

Some authors (Weiner, Fiank, Bernclt, Lewis) assume for seveial cases 
seveial geneses 

Any explanation must be more or less hypothetic until it has become 
possible to produce these parosteal bones experimentally and constantl} , says 
Fay, quoted by Bowen It has proved, however, unsuccessful up to date, 
omitting some single observations of some authors (Berthiei^ Barth, Giiibei, 
Haga and Fujimuia), though much experimental work has been done upon 
this subject 

Maichand and Coton have used synthetic bone, Eden calcium salts intra- 
muscularly without effect Barth, Morpurgo, Baschkir/ew, Petrow and 
Pochhammer implanted bone ashes, and Sultan. Axhausen, Baschkir/ew, 
Petrow, Regal d a boiled bone without success Cnstophe, howe\er, tians- 
plantmg in alcohol fixed bone, behe\es that b\ way of metaplasia of con- 
nective tissue it may become a living bone To the same conclusion came 
Elv Grubei could state no influence of calcium salts to bone formation 
within muscle 

Rohde made extensnc experimental studies upon metaplasia and favors 
the assumption that we are dealing with undifferentiated cells, having a 
tendency to transform A well-de\ eloped conneclne tissue is not able to 
conveit into bone, even undei the influence of calcium salts, either boiled or 
dead unboiled bone He says, one ne\er meets \\ith a parosteal bone for- 
mation in the neighboihood of pathologic destruction of a living bone 

Lexer is of the opinion that metaplasia ma} develop in an^ part of the 
human body undei the influence of an injurj oi an inflammation accom- 
panied by increased amount of calcium salts within the blood The last cause 
however, is unknown The inclination of different paits to ossify is \ariable 
A subperiosteal hiematoma may be followed by a scar formation, \\hen an 
epiduial bj bone In tendon sheaths a hiematoma ends with a scar and a 
hsemaithros may cause a fibrous or bon} ankylosis for s}novia membrane 
has near relationship to periosteum Intra-articular fractures heal often by 
a bony ankylosis 

Hoffmann believes that connective tissue can transform into bone and 
fibroblasts can become osteoblasts 

Bancroft, studying bone repair advances also the theorj’’ that “ the so-called 
osteoblasts have very little to do with bone production Calcium salts are 
deposited in the extracellulai elements of connective tissue The fibroblast 
then becomes a bone cell Undoubtedly the pei losteum with its areolar tis'^ue 
and numerous small blood-vessels is the best structure for lione formation 
but IS not the only one ” 

Partsch found in some cases evident callus formation m connectne 
tissue 

Aschoff attributes a great significance to the i ecticulo-endothelial apparatus 
m metaplastic bone formation 
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To foim 111} own jndgmcnL upon this subject, I peifoimcd thirty expeii- 
inents on dogs, }oung and adult 

1 In the hist senes I h.nc U.uisplantcd giafts of pcnoslcum, free or pcclunculaled, 
between the nnisclc'', sound oi crushed with a knife, oi a foiceps, wuth addition of a 
ha'inatoma oi coagulated blood clot 

2 In the second senes the same cxpcnincnts icpcatcd with administration of calcium 
salts In mouth, intra\cnoush, subcutaneousK oi close to the tiansplanted penosteum oi 
ciushcd muscle with oi without addition of a hemonhage 

3 In the third senes ,i joint fistula of a knee-joint was made to a periosteal flap, 
ficc or pcduiicukited, oi to a enished muscle, with oi without c.ilcium administration by 
wa>s as alnne 'I he imiseles ntai to the fistula were healthy or crushed, with or 
without hemonhage oi blood clot addition 

4 In the louith senes paiatlnioid.il corpuscles from a joung dog w'crc implanted 
between the muscles, e.ilcium salts being admimsteied subcutaneousK <it the same time 
and a pedunculated peiiosieal giaft was implanted into the crushed muscles, or the 
muscle substance oi then mseilion to heme was ciushcd 

T In the liith senes m one deig the lemoralis and obtuiatonus nerves wcie cut and 
then a peiiosteal flip with musck attaehment on the anteiun surf.icc of the lower end 
ol the feiiiui w.n embedded m the lectus muscle enished with foiceps .md a joint fistula 
was made to the crushed inu'-ck In .mother dog showing a paiesis of the both hind 
legs a joint fistula was m.ido to .i crushed muscle, to a peduneul.ited peiiosteal flap and 
to i ciushed muscle attachment 

Itchui — Peiiostnim w is tom oft m e\ci\ msl.mcc with a shaip instrument (raspa- 
tornim) Mu'cles were enished with .i foiceps oi .i kniie Picsh blood clots were used 
iroin the smie animal 'lint the joint rem.iincd open for a time (three weeks) w'as 
pioved b\ c\st loimation m the dam.iged sott pirts Intra\enousl> calcium chloride 
solution, 10 per cent, was used e\ei\ other da\, three weeks long Subcutaneously cal- 
cium phosphoric suspension was gi\en for the s.ime penod of time The paiathyroid 
corpuscles were taken from dogs oi e<|ual weight .md age (foui months) The dogs 
were not kept in a cage, but i.ui iieeK m i loom 'I he dogs wcic then c\ammcd 
c\ei\ third week b\ N-i.i\ b> palp ition m a number ot experiments bj exploratory 
incision and then all h\ neciopsj 1 he ohsenation tunc lasted from three w'Ceks to 
loin and a half months 

RcskIIs — Tiic icsults eihlaincd aic ax follows 3 m ce transplanted perios- 
teum grafts fonned bone in no inxianec In no e'ase also did an} bony mass 
de\clop witliin miistles being enished, oi at then damaged nisei tion to the 
ix:i losteum, jicdimcnl.iled iicnostc.d gi.ifts foimed only a small exostosis at 
the basis of their jicdielc A jxiiiosteal tiansjdant wnth a jdate of cortex 
showed cxlciisuc giowth m no instance, neithci tiansplanted fiee nor wnth 
mnscle att.ichment d he transplanted plate disappeaied wnthin some weeks 

These e\])ciimcnts do not cxjilain wdiethei the pai osteal bone ma} 
descend fioni periosteum oi ftom connectne tissue IBiit if any conclusion 
can be formed fiom e\pcimients on animals to that of man, I must conclude, 
that the foiegomg cxjieiiments failed totall} to confiim the theoiies, lefeiiing 
to genesis of nnositis ossificans illustiatcd by the above cxpeiiments They 
seem to suggest that all the factois assumed as playing a lole in pai osteal 
bone dc\elopmcnt .is a hrematoma, svnoMa, calcium salts, neive distui bailees, 
m piesence of jieiiostcal stiipping oi muscle ciushing, aie not able to pioduce 
It alone oi combined Assumption of an additional, maybe, congenital factor, 
seems to me unavoidable 
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The want of success in these experimental studies and the difificult} of 
explaining all cases of m}ositis ossificans b}' an}' of the theories has caused 
most investigators to come to the oinnion, there must be a congenital factor 
in It According to the constitutional theory, called b} Virchow, Koester 
Recklinghausen and otheis, a diathesis ossificans, there is a particular con- 
genital tendenc} of some particular legions of body to react to injur} with 
metaplasia of connectne tissue to bone The connectue tissue, stopped at 
some point of incomplete diflerentiation, tending under some conditions to 
proceed to later stages of the de\elopment (Van Der Bnele Rhode, Stempel, 
Cahen, Bard and others), or }Oung connectne tissue has the abiliU to 
assume the character of an cmbr}onic tissue w'lth its noimal course of changes 
(Graf, Vulpius, Schmidt) An eas} Milnerabiht} of Iioin s}stem and inclina- 
tion to produce (Pinkus) Here Mongs also the theoi} oi aberrant sesamoid 
bones of Bard, Painter, IMarshall. Ziegler, Bow'en. Binnie Knaak, De W itt 
Villaret Hem and otheis. authors of last date, who imagined the genesis of 
nnositis ossificans to be as follows 

There is a congenital d}scrasia oi diathesis of \aiious degree Indniduals 
m the first group ha\e the gieatest tendenc} to boin transformation and 
de^elop the progiessne t}pe of the disease early in life 'J he other group 
inclines to form circumscribed boin masses after repeated slight injuries, 
while those in the third group with a less dominant diathesis require a ^er} 
scACie trauma to produce bone in muscle 

Painter behe^es that this is the onh pathogenetic theor} which will cocer 
all cases 

Some facts, as seceral times reported, cases of pai osteal callus tormation 
developing multiple, either soon altei a single severe injury (Busse and 
Blecher, Berndt Care} ) or w'lthin a longer period of time after another 
se\ere injury m the same or other region, or aftei repeated slight injuries 
multiple (by Knaak between 28 rider bones there weie b bilateral), fa^or con- 
siderably the theor-s of congenital tendenc} to jiai osteal ossification A cer- 
tain number of such cases w'as obsened In Schult/:, Haga and Fujinnira, 
Busse and Blecher, Cordijjot, Kat/, Delorme, Sieui, Koester, Labrecoit, 
Eichhorst, Wilms, Schlesmger and others The most of them were, how'erer 
accompanied b} changes of the medulla spinalis 

The congenital theor} does, howecer, not explain the legulant} of paros- 
teal bone formation after posterior dislocation of the elbow' Possibh in 
these there act different factors At first the periosteal stripping or a local 
tendency to ossification of the legion in question 

The relative rarity of development of nnositis ossificans m }Oung indi- 
viduals speaks also against the theoi} of Painter 

Pathological Classification — The opinion ot authois rar} consideiablv 
regarding the nature of imositis ossificans Some of them, as Cahen, Van 
Der Bnele, Ziegler, Honsell, belieie, refernng to its traumatic origin, to 
the irregular mixture of tissues in its composition its uselessness for the 
organism, that it is a neoplasm, though instead of characteristic properties 
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of a lumoi. namcl} limitless giowlhs, nnosilis ossificanb has the tendency 
to shi ink 

On the othci hand l^eindt, Hoichaidt. llaga and Fnjimuia, Delbet, Pcls- 
Nelson and otheis, assume an inflaminatoi v leconstiuctive piocess on the 
giound of the niicioscopical picluie. \\hich showed in seveial instances marked 
inflaininaloi} signs of its climtal sMnploms, including in the veiy beginning 
those of a local inflammation, swelling, tendeincss, impanment of motion, of 
its tendenc} to diimnish oi to glow worse if c.iih moved Connective tissue 
and, cspccialh. ^oung gi.miilations tissue, ossify, the inflammation prepaies 
the ossifltation (Mcbius) 

d he last gioup of wiiteis aie of opinion, that nnositis ossificans takes a 
middle jilacc between an inflaminatoi) jnocess and a neoplasm, (Virchow, 
W oltei llelfeiich, ].c\ei. S.dinann Iheimg), oi that it is a sui gcneiis 
disease of muscle 1 believe we aie dealing heic with ,i icpaiative process, 
oiisrmated b\ an inflammation in the connective tissue 

/)Kr»\Moij — Mv c.ises legaidmg the ctiologv could be divided into ceitain 
groujis In Cases II 111, VI, VI 1 IX. and in some degiee XIV, pai osteal 
bone foi Illations occuiied in consequence to a smglc. more oi less sev'ere, 
miurv The tiaum.UK scniptonis weic in all a|)i)io\imatclv identical In 
Cases II. VI \'ll. the Iiiniji was app.uentlv attached to the shaft and its 
derivation from |>ciiosieum is ptobablc Such cases may he called pciiostitis 
nssifitans as distinguished bv some authois (Hloodgood) Thcie is no ossifi- 
cation of a detached peiiosieal flap, but .in mfl.immatoi v inohfeiative piocess 
on the periosteum of the shaft itself or of the pei ipei lostcal tissues 

In Case III injiii) of peiiosteum is nnpiob.iblc The ncw-foimcd bone 
Iving in the (inadiiceps tendon w.is sep.ii.itcd from the shaft of femur bv 
the subciuaclricipital buis.i the last oi the tendon tissue being hkelv the 
soince of ossification 

In Case IX an mjuiv to the jn'iiosteum is possible dhcie vv'cie appaient 
inflammatoiv svmptoiiis ,u the oleci.mon It is difficult, hovvevei, to explain 
the mechanism of displacement of aviiKeci jiaits of ]iei lostcum, as the tiiceps 
tendon is .i veiv stumg .md comjiact one .md an injuiv causes easiei a fi.acture 
of olecianon than a tendon te.ii 1 heie seems to be a bonv metaplasia of 
soft paits neai the inflamed skeletal bone 

Also Case XIV ofleis no .ugument foi assumjition of pciiosteal oiigin of 
bone foimation within the coiaco.ictoimal ligament As stated bv Lexei's 
school, theie is an ant.igomsm between the peiiosieal bone foimation and 
hc.althy connective tissue A peiioste.il bone foimation could m no wny 
icplace a lig.iment in a ni.mnei , leaving its shape legulai and even and 
.qipaicntly homogeneous 1 he ossification is jirobablv due to the elements of 
the ligament itself This case belongs therefoic to the gioup 3 

2 The tr.aumatic cases aftei backvv.nd disloc.ition of elbow aie probablv 
genetic.ill) difleicnt fiom those mentioned abov^e ddiev foim a veiv common 
or even usual conqihcation of this lesion '1 he ])ciiosteal stiippmg in this 
condition is an established fact 'I he assumption, theiefoie, that the adven- 
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titial bone descends fiom penostcum, is based on sound pnnciples The 
ossification begins, as evident in Case X, on the shaft of the humerus and 
the anterior aspect of the coronoid piocess, as also in other places near the 
bone But theie also the peiiosteum is not the only matrix of ossification 
foi, as it can be seen in X-iay pictuie and microscopical sections, tlie joint 
capsule if injuied is equally a seal of the process The ossification seems to 
occur m the external layers of the membrane But as the appeal ance in other 
joints IS not a usual and steady one, one can conclude that the connective tis‘-ue 
neighbonng to some joints and to the clbow-joint especially, and firstly the 
joint membrane, being maybe insufficientl}'^ dilTeientiatcd, tends to transform 
into bone, when injuied oi inflamed The tiaumatic infiammation is probably 
a factoi of gieatest importance The cases suggest to have no othei disposi- 
tion to metaplasia than a local one 

3 The Cases I, IV, V, XIV, are the most icmaikable The parosteal 
bone appealed in consequence oi parallel to a chionic joint disease The 
joint simjitoms m Case I ueie coveicd In those of the mass befoie remmal 
of the last, but undoubtedly were existing as tbe pnmar} condition In this 
case a peiiosteal stiipping, eithci from the femur oi from the iliac bone, is 
veiy improbable One could indeed imagine the fluid distending the loint 
cajisule was able to tcai it off at some point of its margin and with it a peri- 
osteal flap, being inflamed and consccutnely more loose, but it is impossible 
to understand the detachment of a periosteal flap at its whole circumfcience 
and Its displacement into the muscle Still more improbable appears the 
descending of the plate fiom the iliac bone, though the mass nas connected 
with it by a scar jxidicle The new bone was giown stiongly with the joint 
cajisulc forming a soit of a stalactitic piocess diiectcd downward The 
impiession is that the infiammation extended to the neai tissues, causing 
then bony metaplasia It is impossible to decide what has gnen a disposition 
to it, whether calcium salts or any other factoi 

Similar to it in Cases IV, V, XIV, theie is also a combination of chronic 
joint changes wnth an ossification m the neighboihood All cases but 
one (IV) concern the old-aged individuals, suflering fiom defoiming aitluitic 
piocess' Ossification in old age is to some degree physiologic and a rather 
common appearance It is also chaiackiistic to defoimmg arthritis, that 
there aie almost constantly deforming exostolic bone changes at the maigins 
of joints (Struempel) Similar condition is given m Case I of Bowmen, wdieie 
there w^ere also chionic joint changes at the knee and ossification occuiicd, 
though far from it, in an injured region Excessive ossifications close to joint 
aie also essential m the neuiotic foim of mjositis ossificans There could be 
two possibilities Either the development of a deforming aithntis, even of a 
single joint, is based on a congenital or acquned tendency and the bone for- 
mation, near the diseased joint, is a consequence of inflammatory changes of 
the involved tissues, probably tending to ossification as a physiologic appear- 
ance of old age oi under the influence of the product of inflammation , oi the 
deforming arthritis as well as the tendency to ossify or to development of 
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exostosis aie all togethei deiiending upon a diathesis without any i elation 
to each othei 

Case IV icquiies a scpaiate discussion Ossification developed in a young 
0-11 1 in connection with a tubeiculous aithiitis Such combinations weie 
ahead\ lepoited sometimes cq, b) Kaufmann m consequence to a tubei- 
culous spoiuhlitis 'Jbeie aie but few aigumcnts to assume a pciiosteal 
bone foi Illation Moie iiiteucdc foi a mclaplasis This case would lead to 
smiilai conclusions as the cases aho\c d he thionic joint changes aie able to 
cause a metaplasia itself, although a pait ot the ossification could undoubtedly 
oiigiiiatc from periosteum 

4 Cases VIII, XV, belong to tbe so called nnositis ossificans chronica 
In Case VUI ossification dcNclojicd within the bicejis muscle of the aim 
Theie is no giound to beheNc the mass ongmated fiom a peiiostcal flap 
as in Case XV, whcie o'>sific,Uions oicuiicd in a pciiod of sc\en }cais, after 
coinpaialnch slight iniuiies and di^-appeaied spontancoiisl} In one instance 
onh the inflaininatoi \ '-\inptoms weie \ci} maiked .iftei a time a bony 
seqiicstniin loosened Il'ich and the piotc-^ healed aitei ticatmcnt w'lth an 
aiito\accine It would pro\e the tlianges weie due to a miciooiganism 
snnilai to tho''e of a chtonic osteitnneluis Hut c\cn hcic an assumption 
of a congenital inclination seems una\oidable 

Case XVI gnes a \ci\ raie c<indition ot met.iplasiic bone dc\elopmcnt on 
a base ot ne(»plaMnatic piocess 

In Case X\II bone foiination within a lapaiotonn st.-ir. a lesion of 
periosteum, can he .ibsolutelv excluded 

111 icgaid to the gemial icndcmw oi d}«ci.isia it is \ci\ difficult to 
inaKe a jiiecise definition \\ heihci we aie dealing with geneial a))]x;aiance 
of an insurfitient difieieniiaiiun oi lelK dc'-eonding fiom mc'-oblast m the 
whole oigaiii'-m oi possibly iii one juii of it oi the tendcne_\ is acquiicd 
,ind based onl\ upon a di‘>tuib.uue within the t.iKium management, as a factor 
acting genei all) , iiosmbh undei the mfluenee of mnei sciietoi) glands or 
hut localh ledueing the inutile oi tiene scnsibiht) oi b\ wa\ of tiophic 
ner\es. is diflicult to sa\ 'I'ln^ onU one seems to be suic that the last cause 
IS alwaes the piote^-s of infl.immaiion. the <amc whethei due to ,i seecic injui) 
or a small hcinoiihage or a luxation, whethei i.iised b\ iniei ooig.inisms oi by 
an ascjitic knife I'lom th.it st.uidpoint ain foiin of nuositis os'.ificans could 
be cunsideicd as a tiaum.itie one 

i ox Cl usioxs 

1 'I he opinion, ad\.mecd In I^Iaehol, that not to a dislocation of the clbow^ 
Itself, but to the icposition, is due to development of jiaiostc.d callus aftei 
dislocations is not light, as pioved In tbe Cases X, XI 

2 ihe statement, that an ossification nevei ticcuis neat a chiomc destiuc- 
tion of a living lione. is annulled by the Cases 1 , IV, V, XIV In font of 
sixteen cases, ossifit.uion developed in the neighboibood of a cbionic diseased 
joint without any tiauina jneccding 
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3 Parosteal bone foiniation, exostosis and chronic detorming joint 
changes occur often in the same individual, suggesting there must he a 
connection between them 

4 Bone formation after backward dislocations of the elbow originate 
from periosteum as w'ell as fiom joint capsule, piohahly with addition to a 
local disposition 

5 Assumjition of a sjiccial tcndencv’', congenital or acquired, for the 
development of a metaplasia is unavoidable at piesent as w’^ell as for excessne 
callus formation 

6 Myositis ossificans is a reparative process within the young connective 
tissue, originated b} inflammation 

7 All forms of parosteal bone are identical as regal ds the trauma gnen 
inflammation, regardless to wdiat sort of initation the last ma} follow' 

In conclusion I desiie to express nn heart} thanks to Prof Dr II 
Schramm for his advice and opportunitv gnen me to accomplish my article 
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Fig 4 
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justified Any loss of physiological function of the stomach fiom the 
successful lemoval of a caicinoma will continue to be justified 

In the case of ulcei, excision may be limited to the stomach and duodenum 
and less of that suffices The mesenteiy and that pail of the stomach above 

the line C-D (Fig i) being 
useful and not involved m 
the disease should be Kept 
and made to serve m the 
piescrvation and lestoiation 
of function in these oigans 
Maintaining the physio- 
logic function of the stom- 
ach and 1 c s t o r 1 n g the 
mechanical action of the 
organs m\olved is a moie 
impoitant consideiation m 
ulcer than in caicmoma 
1 he surgical treatment of 
ulcer of stomach and duo- 
denum has been grafted on 
the surgical treatment of 
caicmoma of the stomach 
lathei than developed to meet the needs of the patient with ulcer Because 
of this the opeiation heiein outlined is offeied and m that it meets the 
anatomical requirements of 

1 Excision of the ulccr-beai mg 
aiea 

2 Maintenance of physiologic 
activity of the stomach, in so far as 
possible 

3 Restoiation of anatomical 
function of stomach 

4 Insvues a thoiough admixture 
with alkalini/ation of the stomach 
content 

5 Leaves no opening m eithei the 
anterioi oi posteiioi walls of the 
lessei omental buisa 

The steps of the pioposed method 
aie as follows 

Figuie I — Incision thiough the 
anteiioi wall of the lessei sac on the line AE-FB, Keeping close to the cuiva- 
ture of the stomach and duodenum and cai tying this incision back fai enough 
on stomach and duodenum to insure sufficient fiee portion of both to enable 
the closuie and anastomosis to be made with ease 
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Figine 2 — Gastiojejunostomy by sntiiiing the entne width of the stomach 
into the longitudinal opening in the distal half of the jejunal loop Sutuies 
placed in gastiohepatic and gastiocolomc omentum 

Fimiie 3 — Closuie of the anteiioi wall of the lesser sac hy attachment of 
gastiohepatic omentum to the lessci cunatuie of the stomach and convex 
sui face of the jejunum and gastiocolomc omentum to the jnoxnnal and distal 
loop of the jejunum and gicatei turcatuie of stomach, theiehy fixing the 
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jejunum in this position and maintaining the noimal anatomical position of 
the stomach 

Figure ^ — Sntuic of the inaigin of the ojicning made m the colonic 
incsenteu about the ]>io\nnal and distal loop of the jiassing jejunum, theiehy 
fixing the jejunum and closing the opening m the jiosteiioi wall of the 
lesser sac 

Figure ^ IS a chawing to repi client the jxisition of the stomach and the 
direction of the duodenal and stomach content when the jejunum is hi ought 
through the colonic mesentery and attached to the end of the p}louis 

Figure 6 is a diaw’ing to icpiesent the position of the stomach and the 
curient of the duodenal content wdicn the stomach is diawm through the 
colonic mesenten and sutuied into the jejunum 
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Figure 7 — skiagiaph of the stomach in a patient two years following 
operation by this method The stomach fills to normal capacity and empties 
in three and one-half hours Peristaltic action of stomach maintained Posi- 
tion of jejunum is that aimed at in the drawings Peristaltic action of the 

distal loop of the 
jejunum has not 
been interfered 
w'lth by the lon- 
gitudinal opening 
made for the 
\ anastomosis 
\ There has been 

' I no dilatation of 

' I 

! j the distal loop, 

/ and there is no 
/ apparent back 
tracking of 
stomach content 
into the jirovimal 
loop of the 
jejunum 

Figure 8 
represents dia- 
grammatically the 

anastomosis as it remains tw'O } ears after operation The stomach A and the 
distal loop of jejunum are traced from the X-ray Fig 7 wnth the proximal 
jejunum B, added to correspond in size and position wuth C as it shows in 
Figure 5 
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FAILURE OF GASTRO-ENTEROSTOMY TO EFFECT A 
DECISIVE REDUCTION IN GASTRIC ACIDITY 
By Richard Lewisohn, MD. 

AND 

Robert H Feldman, M D 
or New' Youk, N Y 

MIOMTIII SI ll\ IC^ OI DU A \ IIUIQ, MOUNT SIVVI ItOSTlT Nm lOIlK 

Thl tuiatnc eflect of gastio-enlci ostomy on pylotic and duodenal iilceis 
3s usually asmbed to thiee substantial changes m the mechanics and 
chemistn of the stomach hi ought about by tins opeiation, (i) the side- 
tiacking of the food, (2) a marked 1 eduction of the hypeiacid stomach juice 
b) the leguigitation of bile thiough the gastio-entei ostomy stoma, and (3) 
the lehef of pjloiospasm with consequent healing of the ulcei It is genei- 
alh assumed that these thiee factois play a veiy impoitant idle m the healing 
of pc lone and duodenal ulcei s In fact, in most of the suigical text-books, 
published dining the last thiity yeais these thiee points aie mentioned as 
the causes foi the cine of ulceis following gastio-entei ostomy Students aie 
gnen the imjnession that these aie not theoiies, but facts, and that the 
\alue of gastio-cntei ostomy as a side-liackmg and acid-i educing opeiation 
has hceif established beyond doubt 

The medical and suigical piofession have also accepted the coiiectness of 
these statements Careful mccstigalions, however, by diffeient authois, have 
tin own seiious doubt on the supposition that gastio-entei ostomy side-tiacks 
the food and thus favois healing of the ulcei, by jiutting the pyloius and 
duodenum at lest 

Kelling ^ established two intestinal fistulas on gastio-entei ostomized dogs, 
one in the jejunum distal to the gastio-entei ostomy and one m the duodenum 
Most of the meth} lenc-blue solution given to the dogs came out thiough the 
duodenal fistula, less than 10 pei cent passed thiough the gasti o-enterostomy 

Cannon,- who shidied the function of gastio-entei ostomy with the aid of 
1 ontgenography, came to the following conclusions “The idea that gastro- 
enterostomy icpiescnts a diainage opeiation is wiong Theie can be no 
doubt that in animal expenments the natuial exit of the food is through the 
pyloius and not through the aitificial opening, when both ways aie offeied for 
the passage of the food ” 

Lewisohn’’ demonstiated that aftei feeding thionin-blue to gasti o- 
entcrostomized dogs the stomach, the duodenum and the jejunum below the 
stoma show the same daik blue coloi In other woids, he demonstrated that 
in spite of the gastro-enterostomy a laige pait of the fluid passed through 
pylOius and duodenum. When pyloiic exclusion according to Beig’s method 
was added to the gasti o-entei ostomy, onlj'' a slight tiace of thionin-blue was 

* Read before the New York Surgical Society, October 14, 1925 
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found in the duodenum, wheieas the jejunum showed the same dark green- 
bluish coloi, as in the hist senes of experiments 

Many other authors have made similar obseivations which tend to show 
that in the presence of an open pylorus most of the food passes thiough the 
duodenum, in spite of the presence of a gastio-enlerostomy 

If we begin to peruse the hteiaturc on the second point, i c , the reduction 
of hypeiacidity following gasti o-entei ostomy, we find piactically unifoim 
agreement among the authois that reguigitation of bile through the newly 
established stoma i educes the hypeiacid gastric juice to a very maiked dcgiee 
Innumeiable papers have been wiitten on this subject They are jnactically 
m accoid that gasti o-enterostonn causes either a complete anacidity oi a 
maiked i eduction of the acid figures 

Howevei, a few dissenting voices have been heard during the last few 
vears Conybeaie ’ states that following a gastro-enteiostoni) most of the 
duodenal ulcer cases have a high acid figure 

Wydlei,'’’ who examined gastro-enteiostomi/ed jiatients one to seven vears 
after the ojieiation, found a marked reduction of the acid values immediately 
aftei the opeiation Idowevei, these i eductions were not in e\idcnce, when 
he examined the patients a number of yeais after the operation 

Wilensky and Crohn'’ obsened in 32 cases that the acidit) is dimini'^hed 
following gasti o-enterostomy, "though not to a considciable degtee " 

A lecent study of the frecjuency of gastro-jejunal ulcers' afforded an 
oppoitunity of investigating, whether gastro-enterostonn 1 educes gastric 
hyperacidity Eighty-eight patients opeiated upon between 1915 and 1920 
weie lecxamined with the aid of an Ewald test-meal Se\ent\ -eight of these 
were men and 10 weie women The vast majoiiU of these jiaticnts had an 
Ewald test-meal given to them befoie the ojieration and 11 had been reexam- 
ined before the) left the hospital Thus we were able In comjianng these 
figuies with those obtained after an mteical of between thiee and eight 
jeais to get some definite data on acid figures following difleient methods of 
gastric operations, among them mainly paitial gasti ectomy and gastro- 
enterostomy with 01 without pjdoric exclusion 

It was impossible in coveiing this fairly large number to use the Rehfuss 
fractional test This test is much more time-consuming, not only foi the 
dortoi, but foi the patient In fact, a goodly number of patients objected for 
various reasons (inconvenience, lack of time) to any form of gasti ic analysis 
Some claimed that they ivere feeling well and did not want to undergo the 
annoyance of anothei test-meal Thus about 20 pei cent of the a\ailable 
cases could not be included in this senes 

Another reason foi confining oui selves to the Ewald test-meal, m prefei- 
ence to the fractional test, w^as based on the fact that the Ewald test-meal had 
been used in the A'ast majority of patients before the opeiation The best 
way, to acqune collect data foi compaiison, seemed to be to apply the same 
method wdiich had been used before the operation 

Furthermore, in 14 patients, in whom both an Ewald and a Rehfuss test- 
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meal had been given befoie opeiation, we could observe that no marked differ- 
ence between the figures obtained by these two methods was evident The 
same obseivation was made in 6 out of these 14 patients, who had both Ewald 
and Rehfuss test-meals befoie and aftei opeiation In other woids, though 
slight diffeiences in the figuies aie not unusual, no maiked discrepancies m the 
acid cuives weie obseived, no mattei what method was used foi the test-meal 
Pin ate patients and a small numbei of patients opeiated upon on one 
of the othei thiee suigical services weie not included in this review Their 
examination would have been connected with too many difficulties, as they are 
not oliseived in the follow-up system of this service 

It must be stated that the 88 patients comprise less than half of the 
numbei of patients opeiated upon on this service foi gastiic or duodenal 
ulceis between 1915-20 The total numbei of gastiic opeiations for ulcer 
m the stomach 01 duodenum during this period amounted to 213 cases As 22 


Table I 

Par'ial aud Siibtolal Gaslrcclomics for Gastric Ulcers 



Year of 
operation 

Acid figures before operation 

Acid figures 
m 1923-24 

I B B 

1918 

1910 Gastro-enlerostomy 
1918 40-60 Partial gas- 
trectomy for recurrent 
ulcer 

0-20* 

2 H D 

1918 

80-27 

0-16 

3 L N 

1918 

40—88 

17-28 

4 S K 

1919 

55-70 

0-16 

5 M B 

1919 1 

66-94 

0-12 

6 E K 

1919 

22-50 

0-12 

7 D W 

1920 

57-70 

12-28 

S M S 

1920 

20-60 

0-16 

9 iM R 

1920 

(Bleeding gastric ulcer) 

0-25 


* 0-30 jndicitcs free HCl O, lot^l acids 20 


patients died following the opeiations, we could ha\e repoited on end lesults 
of gastric acidit} in 191 patients, if we had been able to tiace them and if all 
patients had been willing to submit to another test-meal 

Table I shows the acid figuies fiom three to five yeais after partial or 
subtotal gastiectomy for gastric ulcers None of these 2>atients had a pie- 
opeiative anacidity Three of them had a marked hypei acidity Diffeient 
authoi s have claimed that gastric ulcers ai e f 1 equently connected with anacid- 
ity, wheieas duodenal ulceis show marked hyperacidity This observation is 
contrary to oui exiieiience, not only in the small numbei of ii gastric ulcers 
piesented in Tables I and II, but in a large series of gastiic ulceis, operated on 
this service since 1920, cases which are not included m this series In 
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fact, we have found that the vast majority of ulcers m the stomach show 
hyperacidity and that anacidity is a rare occurrence m the presence of a 
gastric ulcer 

Table I shows that a marked i eduction of the acid figuies was observed 
in every case of partial or subtotal gastrectomy for gastric ulcer In 7 out 
of 9 cases (77 per cent ) a complete f permanent anacidity was obtained In 
the othei two cases the reduction was considerable (in one case from 57 to 
12, 111 the othei fiom 40 to 17) Absence of free HCl following operations 
on the stomach is to be considered a desirable sequel, foi permanent anacidity 
practically guarantees a lasting cuie to the patients The anacidity pro- 
duces no symptoms We have observed a large number of patients over 
a period of many years and know that they aie completely free from gastric 
symptoms after removal of one-half or even two-thirds of the stomach 
Absence of free HCl practically safeguards against recun ence of ulcer, either 
in the stomach or duodenum, or at the site of the gastro-enterostomy stoma 
Loienz and Schui ® pointed out some j'eais ago, that, if antrum and pvloius 
aie lemoved and the line of resection is kept 8-10 cm from the pjlorus, a 
marked hyperacidity is immediately changed into a complete anacidih 
Partial or subtotal gastrectoni)' is the only gastiic ojieration which is followed 
by an immediate and permanent anacidity m nearl) So per cent of tlie cases 
and at the same time gives good functional results 

We have never observed a case of pernicious anaemia following paitial or 

Table II 


Sleeve Resection for Gastric Ulcer 


Nimo 

Year of 
operation 

Acid fipurcs 
before 
operation 

1 

Acid firures 
IP23-2-1 

1 T R 

1916 

61-79 

0-16 

2 N B 

1917 

18-34 

0-21 

3 H S 

1917 


0-57 


subtotal gastrectomy and our observations extend back over a peiiod of 
twelve years 

Table 11 shows a small numbei of cases (3) in which slee\e resection 
foi gastric ulcer was performed about nine yeais ago The number is very 
small, as this operation was abandoned aftei a few trials in favor of partial 
gastrectomy A permanent anacidity was obtained in these thiee cases Thus 
the change of a hyperacid stomach contents into an anacid one was effected 
by this method These ulcers were all situated midway between cardia and 
pylorus at the so-called reentrant angle It is well known that this location 
is the place of piedilection for the vast majority of ulceis of the lesser cuiva- 
ture It IS interesting to note that a permanent anacidity was obtained in 
these cases, in spite of the fact that pylorus and antrum were not lemoved 

t By complete anacidity we mean complete absence of free HCl 
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Loienz and Schiii ® have pointed out that in oidei to establish a peimanent 
anacidity, pyloius and antium up to about lo cm fiom the pyloius must be 
lesected Howevei, the peimanent anacidity obtained aftei a sleeve resection 
shows, that the same lesult can at times be obtained by removing a compara- 
tively small sleeve at the leentiant angle without lemoval of antrum and 
pUoius The leciUjanl angle evidently plays an wipoitant role tn the question 
of qastiie acidity Beig thinks that this point contains some very important 
neive centies which influence gasliic secietion Fuither experimental woik 
along these lines may cleai up this veiy important question which, up to date, 
has not been sufficiently studied 

Goecke " also obseived that all sleeve lesections weie followed by 
anacidity, wheieas Faulhabei and v Redwitz found anacidity in only 50 
pel cent of then cases 

Oui leason foi discontinuing sleeve lesection on this service, was 
that the functional motoi lesults weie very unsatisfactoiy Two out 


Table III 

Pylorcclovty for Pyloric Ulcer 


Nnmc 

Y cir of 
operation 

Acid figures 
before 
operation 

Acid figures 
1923-24 

I J P 

1917 

64-102 

42-70 

2 S B 

1920 

79-90 

40-45 

1924 Subtotal 
gastrectomy for 
gastro-jejunal 
ulcer 




1925 0-28 


of thice cases have houi -glass foimation at present, with fairly marked symp- 
toms of retention The} could be cuied by a subtotal gastiectomy If these 
patients had been submitted to a paitial or subtotal gastiectomy at the time of 
the piiman opeiation, the functional lesults would have been far superioi to 
those obtained by sleeve resection The same bad functional results weie 
obtained 111 a senes of piivate cases, opeiated by Doctor Berg, which are not 
includedi in this lepoit For this reason sleeve lesection was abandoned on 
this seivice many }eais ago, m spile of the fact that others (Judd,^^ 
Downes,’-) have had satis factoiy lesults following this opeiation 

Oui operative pioceduic should be governed by three points of view 
It should lemove the iilcei and the ulcei-beaimg aiea, (2) it should guaiantee 
a pel feet functional lesult (laige stoma, noimal empt}mg time, etc), and 
(3) It ought to establish a peimanent anacidity m ordei to pi event the recur- 
lence of an ulcer Though sleeve resection is followed by anacidity, appai- 
ently bad functional motor results make this method decidedly inferior to 
partial 01 subtotal gastrectomy 

Table III demonstiates acid figures in two cases of pyloiectomy Both 
cases showed a consideiable amount of acidity, when leexammed six and three 
yeais after the opeiation One of these patients (S B ) developed a gastro- 
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jejunal ulcer He was re-opeiated last year A subtotal gastrectomy was 
pel formed It is interesting to note that he has now a complete absence of 
free HCl In other words, the moie radical jirocedure effected, what simple 
pjlorectomy failed to do, ic, the establishment of an anacidity Gastro- 
jejunal ulcer followung simple pjlorectoniy is not a rare occurrence Three 
cases w^re observed in this hosjntal and reported in a previous paper ' Partial 


Tahlv IV 

Excision of Ulcer with or without Gastro-euterostomy 


Name 

Year of operation 

Acid figures 
before 
operation 

Acid figures in 1923-24 

I D F 

1915 Excision gastric ulcer 

60-90 

10-52 

2 J G 

1917 Excision gastric ulcer Second- 
darygastro enterostomy in 1922 

0-14 

23-32 

3 S S 

Excision gastric ulcer plus gastro 
enterostomy, 1917 

35-60 

49-72 

4 D B 

Excision gastric ulcer plus gastro- 
enterostomy, 1917 

I 5 - 6 s 

10-25 

5 M J 

i 

Excision duodenal ulcer, gastro- 
enterostomj , plus pj lone ex- 
clusion, 191*8 

1 


1920 68-88 

1921 partial gastrect- 
omv for recurrent duo- 
denal ulcer 

1923 O-IO 

6 S iM 

Excision duodenal ulcer, gastro- 
enterostomy plus PJ lone exclusion 

67-90 

i 

35~55 

7 A S 

Pylonc ulcer, excision plus gastro- 
enterostomy, 1919 


55-72 

1 

8 A U 

Excision gastnc ulcer plus gastro- 
enterostomy, 1919 


5-25 

9 B D 

Excision pyloric ulcer plus gastro- 
enterostomy, 1919 


55-90 

lo H G 

Duodenal ulcer, excision plus gas- 
tro-enterostomy, 1919 

67-110 

0 

CO 

1 

II D G 

Duodenal ulcer, excision plus gas- 
tro-enterostomy, 1920 

90-100 

19-55 (before radical 
operation) 1922 sub- 
total gastrectomj for 
gastro-jejunal ulcer 

1923 0-20 


gastrectomy cannot be considered a more serious operation than pylorectomv 
However, this more radical procedure safeguaids the patients against the 
development of a subsequent gastro-jejunal ukei For this reason pylorec- 
tomy, even in small pyloric ulcers, has been abandoned on this service for a 
number of years and has 1jeen replaced by partial or subtotal gastrectomj 
Since this method has been used\as the method of choice in practically every 
case, gastro-jejunal ulcers, which used to be the “ bete noire ” in our stomach 
work, have not been obseived by us 
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We have giouped in Table IV, ii cases in which a local excision of the 
nlcei situated eithei in the stomach oi in the duodenum was performed, with 
01 without gasti o-entei ostomy Operations peifoimed in the attempt to 


lemove the local lesion weie the following 

Locition of ulcer Method of operation No of cases 

Gastric ulcer o£ the lesser 

curvatuic Local excision 2 

Gastric ulcci of the Icssci 

cuitaUirc Local excision and gastro- 

cntei ostomy 2 

Pjloric ulcer Local excision and gastro- 
enterostomy 2 

Duodenal ulcci Local excision and gastro- 
enterostomy 3 

Duodenal ulcer Local excision, gastro- 

enterostomy and pyloric 
exclusion 2 


In two of out eaihei cases of gastnc ulcei a simple excision was per- 
foimed The functional lesulls following this simple operative pioceduie 
weie ven unsatisfactoi y In fact, one of these cases lequiied a secondary 
gasti o-cnteiostoni} fi\c }ears aftei the piimaiy operation Foi this reason 
local excision without gasti o-entei ostomy has not been used m gastric ulcers 
for many jcais Howe\ei, even local excision combined with gastro- 
entei ostomy failed to give good lesults As soon as partial 01 subtotal gasti ec- 
tonn vas used consistently in this gioup of cases, the functional results were 
pci feet It seems of impoitance to point out. that the radical proceduie was 
intioduced on this seivice only aftei many attempts to cine this gioup of 
patients b} moie conseivatne methods had failed 

A maiked 1 eduction in the figures foi free IICI was obtained in Case i 
(gastnc ulcei) Case 4 showed about the same acid figuies when leexam- 
ined SIX yeais aftei the opeiation, as those obtained before the excision and 
gasti o-cntcrostomy Case 8 showed a low figure upon leexammation 
after four yeais Howeiei, it is impossible to state whethei this low figuie 
lepiesented a reduction of the jii e-opei ative acidity, as no test-meal was taken 
befoie the opeiation It is well known that some gastnc ulcers have a low 
acidity, and it is possible that this patient had low acid figuies, befoie he was 
opeiated upon 

Case 2 showed a maikcd rise in the figuies Befoie the fiist operation 
(local excision) he had absence of fiee HCl Immediately aftei the operation 
the figures weie 46-70 A secondary gasti o-entei ostomy was perfoimed in 
1922 When leexamined in 1923 his figuies were 23-32 

Two patients (Nos 7 and 9) with pyloric ulcer, in whom the ulcer had 
been excised and a gasti o-entei ostomy had been peifoimed, showed high 
acid figures five and foui years aftei the opeiation No pi e-opei ative test- 
meals were available for compaiison 

Among the five cases of duodenal ulcers treated with local excision and 
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gastio-enleiosloiny (thiee of these had a 1)3^0110 exclusion perfonned in addi- 
tion to the gastio-enterostoni}') Case 3 showed a rise in the acidit}^ when 
leexainined after six yedvs Thiee cases (Nos 6, to and ii) showed a 
inaiked reduction in their acid figures, but not an anacidit}^ The last of these 
cases (No ii) developed a gastro-jejunal ulcer He was suiijected to a sub- 
total gasti ectoiiT}' in 1923 and has now — in conforinit}^ with practicall}’^ all 
paitial 01 subtotal gastiectoinies — absence of free HCl 

Case 5 had no jiie-ojieiative test-meal The primary gasti o-enterostom}' 
with excision of a duodenal ulcei w'as performed in 1918 His acid figures in 
1920 w'eie 68-88 He w-as le-operated m 1921 foi recurient duodenal ulcer 
A partial gastiectomy w'as perfoimed When reexamined in 1923 his acid 
figures w'eie 0-20 

If we con elate these data we obsene the following interesting facts 
Consenatne operations (excision of the ulcer with or without gastro- 
entei ostomy) failed to effect a complete anacidit} among ii cases of gastric 
or duodenal ulcei s IIow’eTer, a complete absence of free liCl w^as established 
in tw'o of these cases following a partial or subtotal gastrcctoni}, after they 
had developed recurrent ulcei s These two patients submitted to the radical 
operation after the\ had been chiomc iinabds foi 3eais They arc m perfect 
health since the last opeiation 

Though this papci does not deal with clinical end results it ma\ be of 
interest to point out that 9 patients still ha\e gastric S3’mptoms Local 
excision of ulcer wnth 01 w'lthout gastro-enterostoniT is general!} considered 
a very good surgical proceduie Onh tw'O out of the ii patients are perfectly 
w^ell (iS per cent ) From this expeiience it is endent that although our 
senes is small, this form of opeiation is b}’’ no me.ins satisfactor} as to 
end results 

Table V show's the acid figures in 13 cases after sim])le gastro-enterostoni} 
for pvloric or duodenal ulcei None of these cases had an absence of free 
HCl upon reexamination, except Case 9 This patient, how'ceer, had been 
subjected to a subtotal gastrectom}' one }eai aftei the gastro-enteiostom\ 
on account of maiked retention wnth ^omltlng In all the other patients, 
with the exception of Case 12, free HCl was abo^e 26 Onl}' one case 
(No 5) had veiy high acid figuies before operation (78-109) The pre- 
operative figures for fiee FICl m the other cases ranged betw'een 36 and 62 
It is safe to pi edict, that a permanent anacidit}' w'ould ha\e been established 
in these cases, if paitial gastiectomy had been substituted foi simple gastio- 
enterostomy Thiee cases (Nos 7, 10 and ii) had a higher acidity upon 
reexamination than befoie the opeiation 

A perusal of 50 cases of gastro-entei ostoiu}' with pyloric exclusion 
(Berg’s method) foi pyloric and duodenal ulcei s show's the follow'ing 
lesults as to post-operatn e gastiic acidity 

In 8 patients (ii, 14, 15, 20, 21, 28, 38. 40) figures for free HCl were 
higher than they had been befoie the gastro-enterostomy In 4 patients 
(12, 35, 42, 48) pre- and post-opeiative acidity were the same In 28 patients 
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(I, 2, 3, 4 > 5 > 7 > 8. 9 > 13 , i8, 19, 22, 23, 25, 30, 33, 34, 37, 4G 

43, 44, 45, 46, 47. 49, 50) the acid figuies weie 1 educed Howevei, the 
1 eduction of acidity was a model ate one m the vast majoiity of the cases 
In spite of the fact that 17 among these 28 cases had a pi e-opei ative hguie 
foi fiee liCl of 40 and moie, only 7 cases (25 pei cent) showed a very 
decided diop As stated above, the immediate diop fiom high acid figures 
to o IS the usual occuiience following paitial 01 subtotal gastiectomy 
On the othei hand, these figuies show that absence of fiee HCl is extiemely 


Tablc V 

Gastro-ailcroslomics 


Nnmc 

Year of 
operation 

Acid fiBurc>; be- 
fore operation 

Acid figures 
1923-24 

I A B 

1917 


45-88 

2 I N 

1917 

45-75 

41-62 

3 M P 

1917 

40-60 

1 35-44 

4 H L 

1917 

55-75 

29-52 

5 H J 

1917 

78-109 

39-56 

6 M F 

I91S 

55-91 

28-37 

/AD 1 

1918 

20-44 

48-62 

8 N R 

1919 


26-51 

9 M R 

1919 

55-88 

1920 subtotal 
gastrectomy 

1923 0-27 

10 B G 

1919 

62-70 

68-96 

n J G 

1919 

36-77 

41-5S 

12 M K 

1919 

45-85 

16-37 


laie following gastio-entci ostomy Anacidity was established only twice 
m 47 cases 

Seven cases (24, 26, 27, 29, 31, 32, 36) had no test-meal befoie the opera- 
tion In 2 cases (16, 39) acid figuies weie not lecoided aftei the opeiation 
These 9 cases weie, theiefore, not available foi compaiison 

A secondaiy paitial gastiectomy was peifoimed foi lecuiient duodenal 
ulcei with piofuse hemoiihages 111 Case 6 IIis acid figuies before the pri- 
mal y operation weie 40-60 No test-meal could be taken before the secondaiy 
opeiation on account of piofuse gastiic hemoiihages Paitial gastiectomy 
peifoimed nine ycais aftei the piimaiy opeiation, established an anacid- 
ity (0-20) 

Thus among 69 cases of gastio-entei ostomy (10 of these with local exci- 
sion of the ulcei ) complete anacidity was obtained m only two cases (less 
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Tabic VI 

Gaslro-cntcroslomies with Pyloric Exclusion 
(Berg’s MclJjod) 


Name 

Ycnr of 
operation 

Acid fipurcs 
before 
operation 

Acid fif'iirc'; in 1923-24 

I F H 

1915 

52-95 

20-40 

2 M S 

1915 

51-64 

23-33 

3 M F 

1915 

32-62 

1 6-22 

4 B H 

1915 

20-40 

0-21 

5 M H 

1915 1 

60-90 

26-56 

6 S S 

1915 

40-60 

1924 partial RTStrectomv for bieed- 
inR duodenal ulcer 0-20 

7 SP 

1 

1915 

c^ 

7 

, 35-55 

1924 partial gastrectomj forgastro- 
jejunal ulcer 1925 0-9 

CO 

1916 

65-90 

39-47 

o 

1916 

50-75 

25-46 

10 J R 

1916 

40-80 

26-3S 

II A R 

1916 

42-60 

0 

t 

% 

12 W R 

1916 

38-74 

40-80 

13 S F 

1916 

50-93 

12-37 

14 J K 

1917 

61-81 

78-90 

15 H B 

1917 

26-52 

59-75. subtotal gastrectomy for 
gastro-jejunal ulcer, e\itus 

i6 M C 

1917 

60-100 

1924 partial gastrectomy for gastro- 
jejunal ulcer, cannot be traced 

17 J K 

1917 

70-94 

30-45 

18 M S 

1917 

1 66-86 

30-54 

19 L K 

1 

1 

1917 

75-98 

1 

1 

1 

1922 excision gastro-jejunal ulcer, 
1923 before radical op 34-49, 
1923 subtotal gastrectomy for 
recurrent gastro-jejunal ulcei , 
1925 0-12 

20 B J 

1917 

20-38 

25-52 

21 M S 

1917 

29-55 

35-50 

22 B G 

1917 

56-83 

12-29 

23 H P 

1917 

66-108 

1 

32-41 

24 A B 

1917 

1 

40-57 

25 S S 

1917 

50-75 

38-66 
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Table VI — {Continued) 
Gastro-cntcrostomics with Pylonc Exclusion 
{Berg’s Method) 


Name 

Year of 
operation 

Aeid figures 
before 
operation 

Aeid figures in 1923-24 

26 M S 

1917 


25-45 

27 S W 

1917 


50-85 

CO 

1918 

55-70 

65-82 Has gastro-]ejunal ulcer 

29 S G 

1918 


48-80 

30 B M 

1918 

90-120 

38-76 

31 J M 

1918 


61-79 

32 H F 

1918 


48-59 

33 J S 

1918 

60-80 

35-55 

34 B S 

1918 

70-90 

35-60 

35 C K 

1918 

40-70 

40-70 

36 L B 

1918 


37-54 

37 L Z 

1918 

35-56 

20-38 

38 P T 

1918 

40-70 

72-85 

39 D H 

1918 

22-59 

Rc-opcraled, partial gastrectomy 
E\itus 

40 J c 

1918 

36-57 

51-72 

41 H A 

1918 

55-80 

20-37 

42 B G 

1918 

50-70 

50-80 

43 A K 

1918 

70-90 

21-39 

44 R L 

1919 

40-64 

33-60 

45 R G 

1919 

40-52 

5-16 

46 J A 

1919 

55-87 

41-64 

47 M A 

1919 

55-87 

0-18 

48 A F 

1919 

33-56 

30-50 

49 M K 

1920 

85-100 

40-61 Patient has gastro-]ejunal 
ulcer 

50 F F 

1920 

95-115 

60-72 
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than 3 per cent), wheieas Table T showed absence of free HCl following 
partial or subtotal gasti ectoin}'’ in 77 pet cent of the cases 

In Table VII aie gioiiped those cases which required a secondaiy partial 
or subtotal gasti eclomy foi gastro-jejunal or lecurrent duodenal ulcer In 
one case (VI, 6) no test-meal could be taken before the secondary operation 
on account of vei}’’ piofuse hemorrhages In one case (V, 9) no test-meal 

Taulp VII 


Secondary Partial or Subtotal Gastrectomy for Gastro-jcjimal or Recurrent Duodenal Ulcer 


No 

Acidity before ^^stro 
cntcroslomj 

Acid figures 
before r idicnl 
operation 

P irtnl or subtotal 
f’astrectom> 

Acid fipurcs 
after radical 
operation 

I, I. 

B B 

1910 gastro enterostorm 
for gastric ulcer 

1918 40-60 

1918 Partial gastrcctomv 
for recurrent gastnc 
ulcer 

1923 0-20 

III. 2, 

S B 

79-90 — 1920 pjlorcctomj 
for pvlonc ulcer 

1923 40-45 

1 

1924 subtotal gastrecto- 
my for gastro-jcjunal 
ulcer 

1925 0-28 

! 

IV, s. 
iM Z 

1918 excision duodenal 
ulcer, gaslro-cntcrosto 
mj’’ plus pyloric exclusion 
1920 removal of button 

1920 68-88 

1921 partial gastrectomy 
for recurrent duodena] 
ulcer 

1923 O-IO 

IV, II, 
D G 1 

90-100 — 1920 excision 
duodenal ulcer, gastro- 
enterostomy 

1922 19-55 

1922 subtotal gastrecto- 
mv for gastro-ycjunal 
ulcer 

1923 0-20 

V, 9. 
M R 

55-88 — 1919, gastro-cntcr- 
ostomy’’ for cicatnzcd py - 
lone ulcer 


1920 subtotal gastrecto- 
mv for retention 

1923 0-27 

1 

VI, 6, 
S S 

40-60 — 1915 gastro enter- 
ostomy’’ plus pyloric ex- 
clusion for duodenal ulcer 


1924 partial gastrectomy 
for recurrent bleeding 
duodenal ulcer 

1924 0-20 

VI, 7. 
S P 

61-77 — 1915 gastro enter- 
ostomy plus pvlonc ex- 
clusion for pylonc ulcer 
Acidity before 2nd opera- 
tion 46-55, 1919 ex- 
cision gastro-jeyunal ulcer 

1924 22-40 

1924 partial gastrcctomv 
for gastro-yeyunal ulcer 

1925 0-9 

VI, 19, 
L K 

, 1916 gastro-entcrostomy’’ 
for duodenal ulcer, 1922 
exeision gastro-iejunal 
ulcer 

1923 34-49 

1923 subtotal gastrecto- 
mv for recurrent gastro- 
lejunal ulcer 

1925 0-12 


was taken befoie the secondary operation In the othei 6 cases fiee HCl 
vai3nng between 19 and 68 was lecoided In all these 8 cases complete 
anacidity followed the paitial 01 subtotal gasti ectomy In othei woids, Avhat 
gasti o-entei ostomy had failed to do, was established following the moie radi- 
cal pioceduie in 100 pei cent of the cases lecorded in Table VII 

The question of anacidity following a gasti ic opeiation is by no means 
of academic interest onty It is a distinctly piactical question of great impor- 
tance Partial 01 subtotal gasti ectomy foi gasti ic ulcer, no matter whether 
the ulcer was large or small, has been peifoimed for many yeais on this 
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seivice, as well as in a niimbei of othei clinics The results weie uniformly 
good, aftei the piopei technic had heen estahlished 

Haheiei applied the same pimciple (i e , partial or subtotal gastiectomy) 
to the suigical tieatment of duodenal ulceis He had encountered many fail- 
111 es (lecuiient ulceis. gastio-jejunal ulceis, etc ) following gastro-enterostomy 
with 01 without exclusion, wheieas his lesults m gastric ulcers following 
paitial gastiectomy had heen unifoimly good He then applied the more 
ladical pimciple to the suigical tieatment of duodenal ulcers His results 
since then, coveiing a peiiod of about five yeais, have heen veiy excellent 
The distiessing pictuie of the patient, who was often in worse condition 
aftei the gastio-entei ostomy than liefoie he enteied the hospital, was banished 
fiom his seivice 

Haheier did his excellent woik on a puiely empiiical basis Loienz and 
Schui ’’ showed that the leason for the absence of lecuiient ulceis following 
paitial 01 subtotal gastiectoni}' seems to be the establishment of a perma- 
nent anacidity 

It is a Avcll-known fact that gastio-jejunal ulceis piactically never occui 
in an anacid stomach In a statistical study of the fiequency of gastio- 
jejunal ulceis," i8 pei cent of the cases lequiied le-opeiation for gastro- 
jejunal ulcei Anothei i6 pei cent had the clinical signs and X-iay findings 
of a new ulcciation at the site of the stoma When 34 per cent of a given 
senes aie sufl'eiing fiom this ^el^ seiious complication, the question of how 
to a\oid then occui lence becomes one of piime impoitance 

In spite of the fact that so man} gastio-jejunal ulceis occui red on this 
seivice, this complication was nevei obseived in an anacid stomach We know 
ven little about causation of ulceis But we seem to have one safe way 
of ])i eventing a lecuiient ulcer 01 a subsequent gastio-jejunal ulcer, le , 
the establishment of .1 peiinanenl anacidit} b^ paitial 01 subtotal gastrectomy 
We haAe nc\ci claimed that gastio-entei ostomy is a failure m every case 
In fact. 50 pel cent of the cases in the senes quoted above seem to be per- 
manently cuied Howevei . an opeiation should offei more to a prospective 
patient than one chance in two of being cuied In looking ovei the gastro- 
entei ostomies lecoided abo^e we find that less than 5 pei cent were anacid, 
wheieas 77 pei cent among the paitial 01 subtotal gastiectomies performed 
dm mg the same penod had an anacidity Therefoie, we agiee with Lorenz 
and Schui ^ that the cstabh'^hment of anacidity is a veiy impoitant factor 
m the selection of oui opeiativc pioceduie Paitial gastiectomy and sleeve 
resection seem to be the only two methods at 0111 disposal which establish 
a permanent anacidity Sleeve lesection, howevei, should not be used on 
account of the bad functional motoi lesults Thus paitial 01 subtotal gastiec- 
tomy seems the method of choice, if we want to safeguaid our patients 
against lecuriences 

Shell en,’'' in a lecent aiticle, states that he is a “whole-hearted believer 
m the chemical action of gasti o-entei ostomy, as opposed to the purely 
mechanical If the post-opei ative test-meal showed little or no 1 eduction of 
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acidity, although the stomach may he emptying rajiidly thiough the new open- 
ing, the patient may have furthci digestive trouble” Among 285 cases of 
chronic duodenal ulcers, in which gastio-entci ostomy with or without excision 
of the ulcei was perfoimed, 131 wcic anacid 

Sheri cn’s figures of 4^ pei cent anacidity contiast strongly with our 
figures which show 3 pei cent anacidity for the same gioup of cases We hope 
that other clinics will investigate then mateiial along the same lines m order 
to settle this iioint definitely 

How can we c\]>lain that a numhci of cases aie permanenth cured after 
gastro-enterostonn ’ If sidc-tiacking of the food does not occui and if, as we 
have shown above, no maiked change in the chcmisti\ of the gastric juice takes 
place following gastro-enteiostomv. what is the reason that 30 per cent of our 
cases operated between 1915 and 1920 aie perfecth welP It is impossible 
to make any definite statements in explanation of this obsenation However, 
It IS ver} probable that m .1 certain peicentage of the cases the p}lorospasm is 
relieved following the gastro-enterostonn and that with subsiding inflammation 
the ulcer heals sccondanh 

It IS our film belief that the enthusiasm foi gastio-cntetostom\ w'lll wMiie 
during the next few’ \cais and that in ten }ears from now’ gastro-cntcrostoni} 
W'lll be used foi the treatment of piloric and duodenal ulcers as a makeshift 
operation, not as the method of choice Ihe clinical results follow’ing the 
moic radical procedures are so infinitely stijxnior in eieri resjxict. that the 
surgical jirofession w’lll gradually adopt this method as the onlv jirocedure 
w'hich seems to guarantee a ixirmanent cure to a patient sufTenng from gastric 
or duodenal ulcer 


CONCLUSIONS 

(1) Complete anaciditv (absence of fice IICl) was obsened in 77 per 
cent of the cases of gastric ulcer treated bj partial or subtotal gastrectonn 
between 1915 and 1920 

(2) During the same peiiod complete anacidity w’as obseived in less than 
3 per cent of the cases treated hi gastro-entei ostomy w'lth or w’lthout excision 
of the ulcer 

(3) Pj’loiectom} does not effect an anacldlt^ and is follow’ed b) gastro- 
jejunal ulcers in a considerable number of cases 

(4) Complete anacidity w’as established in 8 cases lequiring partial or 
subtotal gastrectomy foi gastro-jejunal or lecurient duodenal ulcer These 
patients had suffered for years following the pninai) gastio-entei ostomy 
They are jjerfectly well since the ladical opeiation 

(5) In order to prevent the occurience of gastro-jejiinal ulcers the pri- 
mary operation ought to establish a permanent anacidity 

(6) Partial or subtotal gastrectomy is the only method of opeiation which 
establishes permanent anacidity in a large percentage of the cases 

(7) Partial or subtotal gastrectomy should be the method of choice in 
the suigical treatment of gastric and duodenal ulcers 
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INFiVNTILE PYLORIC STENOSIS 
Bv W. EiiANK Fowi^nn, ]\I D. 

oi llociii-sn ri, N Y 

Tiic voluminous literatuie legaiding the so-called congenital In peiti opine 
pyloiic stenosis illuminates the subject fiom man)' angles Various phases 
of the pioblem, howcvei, lemain obscuie Iheiefoie, an inventory ot the 
accumulated facts and theoiics concerning infantile p)loiic stenosis 
seems justifiable 

Oslei ^ icscued fiom oblivion the original giaphic description In 
Beaidslcy- in i/SS Bcaidslc) slated that a male child “in the first week 
of Its infanc) was attacked with an ejection of the milk and of e\ei\ other 
substance it lecened into its stomach almost mstanlaneousl) and Aery little 
changed ’’ The hoy led a misciable CMstence and died at the age of five 
jeais Necrops) levealed that " the j)) loins was nnested with a haul compact 
substance oi schiirosit) which so compieteh obstructed the passage into the 
duodenum as to admit with the greatest dilliciilty the finest fluid ” 

Regal ding fiequenc), Hill - disco\eied the condition in fice out of looo 
infants Pchu and Piiicl ' compiled thirt\ -eight cases of infantile pjloiic 
stenosis m France and seven in Itah Ihese figures fiom the L,itin lands 
aie m maiked contiast to the main cases lepoited from the Anglo-Sa\on 
and German countries 

The etiolog) of the hjpcrtiopln lemains problematical Thomson ® con- 
tends that the enlargement is a work Inpertiopln icsulting from spasm 
Many observeis, howevei, agree with J-Jiischspiung ® that the In pei tropin 
is a tiue congenital malfoimation In confiimation of the lattei contention 
Dent" found the tumor in a seven months’ fcctus Walls® states that the 
hypertrophy has been seen in childien that w’eie still-born and Gieen and 
Sidbuiy ® observed a definite pjloiic tumor at operation m a babv three 
days old 

The pathology is definite Wollstein,’® foi example, reports twenty-three 
post-opei ative neciopsy findings In each instance the cnculai muscle fibres 
vveie hyperti opined without connectiv'e-tissue hyjDeiplasia The submucosa 
was often oedematous There w'as no mucosal inflammation The normal 
thickness of the pyloric ciicular muscle undei three months of age is not 
greater than 2 5 mm The h) pei trophied muscle at this age showed a 
circular layer of from 3 to 7 mm in thickness The average was 44 mm 

The syndrome restated meiely foi pin poses of discussion comprises (i) 
piojectile v'omiting, (2) tumor, (3) j^eristaltic waves, (4) gastric retention, 
and (s) rapid loss of weight 

Regarding recognition of the tumoi Bolling states that the mass was 
palpated in all but one of 454 cases Still failed to feel the tumor onl) 
twice in 24S cases and Poynton and Higgins^" palpated the hypertrophy in 
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all of then 5S cases On the olhci hand, Lewisohn^* and otheis find that 
often the tuinoi is not paljiahle And Sliduss^'^ contends that the feeling 
of the mass is a matlei of peisonal equation 

The tuinoi ina} usualh be felt a little to the light and above the umbilicus 
We aie lemmded, howe\ei, by Giay and Piric^‘’ that occasionally the mass 
ma} be lowei And IJolt states that theic is apt to be consideiable vaiia- 
lion m Its position Jn a case of mine, foi example, thiee obseiveis felt the 
tiimoi, tvo of us togethei and one independently, slightly below the level of 
the umbilicus 

Do^^nes’'' agiees with G1.13 and Pine that the piesence of the so-called 
tiimoi IS pathognomonic of the disease Still believes that the only absolute 
pi oof shoit of opening the abdomen is feeling the tumoi and Poynton and 
Higgins hold that ojieiation is laiel) indicated without palpating the mass 
HaggauP'' meicl} states that Msible jienst.ilsis is the best evidence except 
the tumoi vhen fell And othei obscneis contend that the existence of the 
chaiactcnslic s\ndiome without feeling a tumoi justifies the diagnosis 

Thomson, foi example. s(i esses the significance of well-maiked, foicible 
pciistalsis and Holt emph.isi/cs the diagnostic impoitance of abnoimal gastiic 
letention Palmei dc[icnds upon the di.ignostic liiology explosive vomiting, 
iso-peiislaltic w.nes and tumoi in the oidci named 

Stiauss lelics upon the miitgcnologic examination to shaipl) dififeientiate 
the medical fiom the suigic.d cases ac cm dins: to the dcgiec of gastiic letcn 
tion LeWald also expiesses confidente in the diagnostic Aalue of the 
Rontgcn-ra}s Downes.-- howc\ci considcis the examination unnecessaiy 
and in some instances haimful except occasional!} Geistley and Wilhelmi-^ 
state that the lontgenologic examination tends to mciease the vomiting 
Piojcctile Noniiting occuiied 111 one of nn little patients soon aftei the 
baiium meal but not be foie two ladiogiajihs had iicen made by Di S C 
Dacidson ]\ichtei wains us that the l^ontgen-ia} should not be iclied 
upon to deteiinine the jiatcnc} of the p\ loins We cannot exclude the diag- 
nosis of h} jiei ti o])hic stenosis on the basis of the jxassage of bismuth In 
tw’^o cases this eiioi was made and opeiation .idvised against The diagnosis 
w^as confirmed 111 one instance at neciops} <ind in the othei at a late opeiation 
wdnch f.iiled to save the baby 

Richtei contends that the Rontgen-iav dependabh indicates the late of 
emptMiig time of the stomach 

How'ccei, the gieat diagnostic value of the lontgenologic examination is 
clemonstiated by the accompanying illustiation and b} Doctoi Davidson’s 
desciiption of his findings 

Many pediati icians contend that the g.istiic letention is sufficiently con- 
fiimatoiy and may be accuiately gauged bv the wnthdiawal of a meas- 
ured test-meal 

Diagnosis is sometimes difficult The eaily symptoms aie not always 
chaiactenstic Eveiy change of food may be followed by a tempoiary cessa- 
tion of vomiting and the physician natuiall} mfeis that he is dealing merely 
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with a feeding problem A patient of mine, foi example, develo^xd normally 
for a month Then the mother’s milk failed and coincident with the meaning 
vomiting began The vomiting continued in spite of dietetic changes Soon 
after the characteristic symptoms appeared the Rammstedt operation was 
performed when the baby was seven weeks old 

Medical treatment rests upon the theory that the pyloric obstruction is 
spasmatic rather than mechanical Sauer in 1918 suggested the use of thick 
cereal feeding Under this treatment the vomiting soon stopped, liut usually 
the peristaltic waves and the tumor when jialpated persisted for weeks 
— or months 
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with one sudden 


Fig I — Stomach Fluoroscopic and radiogriphic cxamimtions A thm death Ulirillg 

solution of malted milk containing barium sulphate was administered The child . 

could only retain about one ounce The solution was observed to drop into what the Same pel lOd 
appeared to be a dilated stomach The radiographs demonstrated a stomach 

dilated to more than twice the normal size The outlines of the lesser and S e V e 11 patients 

greater curvatures were quite regular the pyloric end of the stomach ending up it i 

rather bluntly but evenly The pylorus was not outlined nor was the duodenum liaCl SUrglCai 
demonstrated No barium was observed to enter the small intestine Conclusion . , ^ 'T' 

There IS presented a markedly dilated stomach which IS sccondar> to some form treatment J. WO 
of benign stenosis of the pylorus r i i i 

of the m died 

Porter treated ten patients with the thick foimula and all of them lecovered 
Haas in 1919 first advocated the administration of atropm The 
flushing, midriasis, fever, drvness of the lips and mouth, inability to seciete 
tears, irritability, quick, jeiky movements, pallor and drowsiness induced by 
the drug are harmless and tiansitory The duration of this treatment, accord- 
ing to Haas, varied from a few weeks to most of the first year Haas 
reported the treatment of 40 patients by this method One patient died sud- 
denly and one came to operation The others recovered, although surgical 
treatment had been advised for over 20 per cent of them 


94 ^ 


i\i,\\nn rM<*Ku sn\nvi^ 


^c(hnvKK- 5 ul milK t- :5 )n 5 .?n?*> I- s 5 *';? «•?*' 


Oj 5ho)j thui. "SV 

Kti:;nUj?u: 5lu n i ’.h '•>1. iK^ !?’'■ 
n.osn.ini ;o i!s< lu-'an '*”< “r 


<.onu!iU i 
lo i ikW 


mill, in I J-, i'l'M ?5 ' ‘ . ’ ‘ 

iln'-n't i»* \*.h< 1 j t'' < *■ v* 3 > * ' 

i n^c ni*'"’ '■* ‘' ' •* 

luiif* V. /ii'.nni i' '<* '’*' » ' ^ '■'5“' '* 


\n<1 1 i’n » ' *1 “U ; n - *' '* - 

T i»'\ It 'K n» t ni ,*i <-, ' ■/, << *' ' 

Till ib.t tmb b:t 

*i ht'jU'i’’; mj ;i t i”'*] < 3 K :■*, *„ n ,'* 

n’,« "-sn, ;'i'*nt'': ’ »’.* 


,nin htfittntt nh‘' 

!*,' I*; ' 


a t tln% »»5 . M m r ’ « * 

3t 1 i.'S 

,’i *n t *'n < 

^ .Oe' 1 ’ 1 ! «•’*!' » ^ 

hi? K* 

( a. ' 1 *' *» ' ' 

--t *< ‘ih t' V « * ‘I ’ 1 

t » 1 * . ; 

t t ^ 

t 4 "tv' 

.,t: * '«! ;l * 1 '/* 

V.* 


k • ^ ^ ^ 

4^'* * * ■» * 

* ' 1 ^ ^ 

. 4 ^ ^ * *' *■'■ 

n' » n u * 

i ' t *' 

" » >,<■ 1 
i. t * 

r ^ , .n * 5' ' ( ,1 

'f / ^ I' * , 

^ t » > *■ f 

, > . !**> ' i r-. 

t * * ^ * 


; tn “ . t 

^ ^ * t 

k ' 

» r- 


4’ 

J * * 4 

" f * '"v ■*' 

*, •■' 4 ‘ ' . d 

t r * * 


'j • t < 



' t * '* j ’ 

f • ' 

" [ir *• 

“ ,*,'r ' t*' X S 

A i j 

* * « k. * 


** r *■ * 

# » r- # 


1 * f 

( i i *■* 

t ‘ . r 

' ’ , . * ' r'lr ’ i 

w *■ # 

•(I % ' 'r'” 

n t ' ' 


■ < 1 \ t »• ' ’ 

t • ; ’ a. . ‘ ' 4 , 

It • ' 

>a i* 


th .aniitiiH !»’, 

1 t 

i ' < 

*i«’t s «3 t 

t 

\ 1 

hm 

, .t ‘M m a 

1 ' '3 >' 'ov ' 

» t 

v.nicd 35t*jn 

ti n jnt 

• 3 *h- ;>< ‘s*( 

- ?• 

1 

'' ’ 4 . 5, 

'V' 1 1» 1 * ‘ « 1' ' » 


ajijojtnth tt 

.nt'li H 

111 ‘It 

'i 

I 

** \ *"i If * S' 

^ sS*; V ‘ ^2* 

. 

s! 

no sMiitiio.ns 

. »!t< 5 1 

?'« SUM 

hv 

*t M 

i f V. Ill* 

41 . 5 ti'ii 

;I r 3 1 a hi 

'i 

Ite tlu Insjv 

i »5 p'.]<. 

'!!■ i.ii'-tt lU tl> 

n 

... ^ 
« 4 i, 

iN*t 



\ tt dt r, ( 

'h'Jitoji 

•od) Mills 

*.n< 

htd 

1 dn 1 hihhf !i ro 

i't.p , ■>!< -.h ’ 

•c 

1 < 


!i.i<l Ihcu ‘■ iiitjii. I u <i i<> t>j‘' , !is<>n ;<*m h “3 b*t 55 j't 4 jrt <! lU, hi 
i;r<nij) v.iit .in<i !>;*>'.ii*! 1 h* hi<s K' t n :'t >tr4 5nt4n*4h smi h t4 

.1 \crv thiiunh fn^'j st n ^ht }j (4 ntvt; hern a an<l ht.4'.*‘.\ «.lnKI . ^n* 

li.i< alxtut thi >• iim* )<h\^H.il dt \ihij>,nt ni }k; ivn i,« ns vuninn;. 

h id had a KajimjsUt^’ i'!<‘n 1 1»> tonh;* t \ u <* 

nti ahntainahu ni tnhcj ihsld 4 lu huh j»n) tvidensh \v.-s t \nimi xi 
autsttd dc\t htjunt nt '1 Ik ni\t str: h**! ^ h ,\t IumhI »>J n't^usuli! jtisMjur 
Anal\sjs<if ilu intdjta! Jitainitm oi ijjumnh jnhnn stcnt« is nvials ih n 
in (Jiie series m whnh .ill ilu* piiKHis uiomuiI. s^vtial <*1 die c.ist s In Kid 
sonic of the th.ii.it lenstn sMuptoni'' 

Jjolhnji a\cis th.it ik* nu<lu.d tie.itnunt th.it m\i*l\ts taKin^ a hreasi>ud 

h. iln oft the hic.ist is .idniiss ihk Nidi Inluxes that the pnssihihtN t»i 
lelninniji the hie.ist ftedniKs sh.nihl dtiule in ta\..i nf minudiitt t.|Kiatu»n 

i. ithei th.in nsk tht loss of tht nuttluM’s nnlK thunn^h hei piuhni^etl an\itt\ 



W. FRANK FOWLER 


during the medical treatment. And Goldbloom and Spence have learned 
that the mortality from pyloric stenosis among the artificially fed infants 
is three times that of the breast fed. Yet some of the pediatricians deliberately 
take the infant from the mother. Porter states that one baby vomited the 
breast milk but not the thick feeding. The infant was, therefore, gradualty 
taken from the breast. 

The prolonged period of disability incident to medical treatment, the 
tediousness of the thick feeding and the alarming toxic symptoms of atropin 
militate against these methods. They fail from the economic standpoint and 
from the viewpoint of the anxious mother. Also the danger of intercurrent 
diseases constantly threatens. And Kerley reminds us that sudden and 
unexpected deaths in the palliatively treated cases are not uncommon, possibly 
from acidosis. 

Finally, the pyloric hyperplasia remains. Richter states in this connection 
that the mere permanency of the tumor is not a surgical argument. Since 
the mass is not a neoplasm but merely a muscular hypertrophy, it should 
ultimately disappear. Operation is indicated, however, because the obstruc- 
tion does not disappear quickly enough. 

The duration of the hypertrophy is uncertain. Lewis and Grulee 
describe the obstructive tumor as observed at necropsy eight months after a 
gastro-jej unostomy. From the duodenal side the enlargement projected into 
the lumen of the bowel as the uterine ceiwix projects into the vagina. The 
lumen of the pylorus viewed from the stomach side was greatly reduced in 
size and surrounded hy a rigid wall. A fine probe could be passed through 
the opening. Holt saw the tumor apparently unchanged four years and seven 
months after a gastro-jej unostomy. Shaw'^® reported that necropsy on a boy 
at five years showed the pylorus to be a hard resisting mass of hypertrophied 
tissue. The canal would admit a probe under pressure, but was absolutely 
tight to all fluids owing to a swollen and twisted condition of the mucous 
membrane. Walton and others report similar findings. 

Heubner has observed symptoms of pyloric obstruction persisting into 
the third, fourth and seventh years of life’. Truesdale^^ advances the likely 
hypothesis that “ If this congenital deformity is one of degree, there follows 
the natural assumption that an individual who has had gastric discomforts 
so long as he can remember may have a partial stenosis that is congenital.” 
Two of Truesdale’s specimens “ showed a fusiform overgrowth of the 
pyloric muscle corresponding to the arrangment of muscle fibres in the con- 
genitally hypertrophied pyloric muscle. In one of these cases the his- 
tory of gastric disturbance dated to a period as remote as the patient 
could remember.” 

Under the title “ Congenital Hypertrophic Pyloric Stenosis in the Adult,” 
Oliver ** convincingly reported the history, operative findings and result in a 
man fifty-one years old. The patient had suffered from stomach trouble all 
his life. His mother stated that when he was an infant she “ had a terrible 
time raising him. Then and later he was undernourished, vomited fre- 
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trauma and exposure of the viscera with conservation of the bod}^ heat.’’ A 
properly executed Rammstedt operation meets these requirements. 

Goldbloom and Spence concluded from their analysis of 163 cases that 
the prognosis in the operated cases of infantile pyloric stenosis depended 
upon four factors. First, if the duration of the symptoms, chiefly vomiting 
prior to operation, was under four weeks the mortality was 13.4 per cent., if 
over four weeks 35.42 per cent. Second, if the infants were breast-fed 11.3 
per cent, succumbed, if artificially fed 35 per cent. died. Third, if the 
weight was seven |X)unds or more the mortality was 8.7 per cent., if under 
seven pounds the mortality increased to 28 per cent. And fourth, the mortal- 
ity of the entire group, whether breast or artificially fed, increased directly 
with the percentage of the weight loss. If the loss was less than 20 per 
cent, of the best weight, the mortality was 6.58 per cent. If the loss was 
20 per cent, or more, the mortality rose to 37.25 per cent. 

The Rammstedt procedure need be discussed merely as regards the techni- 
cal errors and the complications. Chief of the former is the opening of the 
duodenum. Many surgeons report this accident. The recent practice of 
bluntly dividing the deeper muscle fibres, howevei*, is relatively safe. Gray 
and .Ririe maintain that the obstruction can be relieved without dividing the 
pylorus far enough on the duodenum to enter the lumen. The division should 
stop just short of the point where the white, avascular coat merges into the 
normal vascular structure of the duodenum. Palmer concurs in this opinion. 
Anyhow, the closed perforation should usually be innocuous. One wonders, 
however, if some of the rare deaths from unexplained peritonitis may not 
have been due to undiscovered minute openings. 

Serious or fatal hemorrhage may occur from unsecured vessels in the 
pyloric incision or in the abdominal wound. Rarely the bleeding results from 
true hsemophilia. Adequate haemostasis as described by Bolling and pre- 
operative precaution should largely obviate these dangers. 

Material infection of the incision, according to Bolling, is unusual. If 
omphalitis exists, however, infection of the wound is almost inevitable. Com- 
plete separation of the abdominal wound has been observed by Apt.“° Pro- 
vided layer suturing has been done, the failure of union indicates extreme 
debility. Lewis in this connection warns us against an incision through the 
linea alba. Occasionally a ventral hernia develops which ma}’^ or ma}' not 
require subsequent repair. A few instances of adhesions and intestinal 
obstruction have been reported. Operative trauma perhaps has been respon- 
sible for these. Deaths from gastro-enteritis and sudden unexplained deaths 
usually follow late operations. 

The importance of the post-operative care is uniformly stressed, particu- 
larly as regards the feeding of breast milk. Post-operative vomiting is not 
uncommon and the amount of the feedings must be increased cautiously. 
The cooperation of the pediatrician is essential. The sutures are removed 
on the tenth post-operative day. Then in the absence of surgical compli- 
cations the care of the infant devolves upon the pediatrician. The dietetic 
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W. FRANK FOWLER 

that Rammstedt’s operation preceded and followed by a careful medical 
regime offers the best means of reducing the high mortality of the disease. 
Downes noted in 1920 that increasing numbers of babies were being referred 
by the pediatricians for operation. And Sparrow thinks that we are under- 
going the same transitional stage of expectant treatment in this disease as we 
have been through in appendicitis and gall-stones. Observers agree that sud- 
den, unexplained deaths occur under both medical and surgical treatment in 
the prolonged cases. 

SUMMARY 

Since Beardsley first described infantile pyloric stenosis in 1788, conjec- 
ture has been rife regarding the etiology. Some theorists maintain that the 
enlargement is a work hypertrophy resulting from spasm. Most observers, 
however, contend that the hypertrophy is a congenital malformation 
with spasm and oedema added. The symptomatology is well known 
and characteristic. 

The pathology consists of simple hypertrophy of the circular muscle fibres. 
Some observers palpate the tumor usually or always, but to others such 
recognition is often impossible. Some believe that the diagnosis hinges upon 
feeling the tumor, l)ut others consider its palpation unessential. The 
Rontgen-ray sheds brilliant diagnostic light. Debilitated infants, however, 
are not fit subjects for the examination. And the patency of the pylorus can- 
not always be accurately determined. Gastric retention may also be gauged 
b)'’ the test meal. Uncharacteristic early symptoms sometimes delay 
the diagnosis. 

Medical treatment rests upon the theory that the obstruction is due to 
spasm. Recent medical methods appear successful in some hands, but the 
critics contend that the obstruction remains and must be slowly overcome. 
Nevertheless, some observers maintain that the infants suffer no permanent 
harm. Arrested development was noted, however, in one instance. A 
statistical comparison of the results of medical and surgical treatment is 
difficult since cases lacking some of the characteristic symptoms are included 
in the medical series. Also, surgery is often the last resort. The removal 
of the infant from the breast, the prolonged period of disability, the tedious- 
ness of the thick feeding and the alarming toxic symptoms of atropin militate 
against medical treatment. Also, the danger from intercurrent infections 
constantly threatens and sudden, unexpected deaths sometimes occur. 

The duration of the hypertrophy too is uncertain. Necropsy has revealed 
the obstructing tumor in a boy five years old. Symptoms of pyloric obstruc- 
tion have been observed persisting into the third, fourth and seventh years of 
life. And pyloric stenosis, apparently congenital, was noted at operation m 
a man fifty-one years old. 

The surgical treatment is based upon the observation of mechanical 
obstruction at operation. The effort necessary to force food through 
narrowed and elongated pyloric lumen results in oedema. The oedema 
necessitates greater effort and this increased effort perpetuates the oedema, 

948 









'RlC 


obstr, . 

5 "'^v, «;r“ 

Co7.,l. the -- ' 


‘57’£:4r, 




senP'''=«Oce'*of ^'■^’'e«f= m' ®Wc/, 


'"‘‘<^*>1? „, r-“rjve „. 
the ar/, ; ^; 


S-icai -^^'e 

■ .y 






“Pe,f 

e:,,;;/-ope,.;j, -::_'>OH.e,,7« O/ .. tte 


[Peraf, 




^J^eets 


««« ofZ^'S'^ry ,/ '«a 


the 


’/t JS 

'nal 
^ted 
'^gardi 

'»t2ai 
T 


irtcis_ 


is f.c.„: the 


^ssej 


'Vi"“ '"fZ'f' ‘S2j*-“;,4 ;- 

^^'iiiaHr... is fr.7, ^iid fh^ ^lot t-jj^ .^^Hre 


lou 

y 

Ca;2 

^fs. 


JQijg 




a/r"'' »''■«! *<!en 7 f'-ans/w °ther,^‘’-iok„r *aan J ° 




'^3S, 


^P2o. 


Of 


^lavt 

^iid 


n 

^aide^ 


^^iiely 


th'e 


opera 


fec7„.;„ i„„_ ^°'' t;,e 


cases »; “^'''■at/on %!, 

^ '"■'en , /° f'-a.C f «>or- 

^eve * /arf fo 


COiV, 


cpcr. 


S^Oiv 


O.„,;"o;c yjjj - ;^^^Proved "'o/fey . 
c?eaf/j 

"^te of <1 ^Hrp-iZ , ^ ^iid r^ ^yiorir 


Per 


Cent, 


S,y 


■'^ses 


7? , ■’• 

n. 3 ;jc7 q 

=9 , ‘^■’ actf , ''■'ati 

T'l -1’ -ro-ar ^ Plriaj o/ r) 

^‘^0777 A'-. . 

Ob. 


y'^horo. 7". 


B, 


^^i-dsle 


Oils. 


ff< 


j'fpa J^hii . 


Me 






Ur. 


'Bo.:M^^Pruii^: i^^uuar:. 


'^sery. 

cy. 


tO\\r jyf 

yiuvi 


•• ^./o7rf ^aaen , 

4 , 

'>'a//s;°''°te<, 4P"°fc<,;, 'Sa,, '^c%e„;,, • 46*,,, ^-awp,„ 

,. ’ l rf)„r. ^-1 Ban.-, ■y l^rpa.. '^ypert 


m 


^I'Cb. 


'^11 C, 


"e*af 


Ofjaf 








9r;>o.. o. p. 


ydb, 


^O'. 


ape; 


5 of 


St. 


^UUss 


Ho 


ot «„ 


^^SSareJ. 


M. 


P. 3 


4, 


■ 33 . 


^yio. 


■’ o, 


ctob 


'^Us 


Or 


-S'rfj 


'ub, 




■^' ■^- Jl 




5ep- 



W. FRANK FOWLER 


Green, Thomas M., and Sidbury, J. Buren: Hypertrophic Stenosis of the Pylorus in 
Infants. Surg., Gynec. and Obstet., February, 1919. 

'“Wollstein, Martha: Healing of Hypertrophic Pyloric Stenosis after the Fredet- 
Rammstedt Operation. Amer. Jour, of Diseases of Children, June, 1922. 

"Bolling, Richard W. : Congenital Hypertrophic Pyloric Stenosis: A ’ Review of 454 
Cases in Which the Fredet-Rammstedt Operation was Performed. J. A. M. A., 
July 4, 1925. 

"Still, George F.: Congenital Hypertrophy of the Pylorus. Brit. Med. Jour., April 
7 , 1923- 

" Poynton, F. John, and Higgins, J. M. : Present Position of the Treatment of Hyper- 
trophic Pyloric Stenosis. Lancet, February 2, 1924. 

Lewisohn, Richard . Clinical and Experimental Studies on Congenital Pyloric Stenosis. 
Surg., Gynec. and Obstet., March, 1918. 

" Strauss, Alfred A. : Clinical Observations of Congenital Pyloric Stenosis : Report of 
Operations in loi Cases. J. A. M. A., September 7, 1918. 

"Gray, H. Tyrell, and Pirie, George R. : Congenital Hypertrophic Stenosis of the 
Pylorus. Lancet, September 20, 1919. 

" Holt, L. Emmet : Hypertrophic Stenosis in Infants. J. A. M. A., May 26, 1917. 

"Downes, William A.: The Operative Treatment of Pyloric Obstruction in Infants; 
with a Review of Sixty-six Personal Cases. Surg., Gynec. and Obstet., March, 
1916. 

" Haggard, William D. : Hypertrophic Pyloric Stenosis in Infancy. J. A. M. A., Sep- 
tember 7, 1918. 

" Palmer, Dudley W. : Congenital Hyperplastic Pyloric Stenosis. Arch. Pediat., Septem- 
ber, 1922. 

^ LeWald : Discussion of Downes’ Paper. J. A. M. A., July 24, 1920. 

“ Downes, William A. : Congenital Hypertrophic Pyloric Stenosis : Review of 175 Cases 
in Which the Fredet-Rammstedt Operation was Performed. J. A. M. A., July 
24, 1920. 

Gerstley, Jesse R., and Wilhelmi, L. J. : Pyloric Stenosis in Infancy. Med. Clinics of 
North America, September, 1924. 

“Richter, H. M. : Congenital Pyloric Stenosis. J. A. M. A., January 31, 1914. 

“ Sauer, L. W. : The Use of Thick Farina in the Treatment of Pyloric Stenosis. Arch. 
Pediat., July, 1918. 

" Sauer, L. W. : A Further Contribution to the Study of Pyloric Stenosis. Amer. Jour, 
of Diseases of Children, August, 1921. 

“ Haas, Sidney -V. : Atropin Treatment of Pylorospasm and Pyloric Stenosis. 
Arch. Pediat., October, 1919. 

“Haas, Sidney V.: Congenital Hypertrophic Pyloric Stenosis and Its Treatment by 
Atropin. J. A. M. A., October 14, 1922. 

“ Sedgwick : Quoted by Sauer. 

^Heubner: Quoted by Sauer. 

“ Ibrahim : Quoted by Sauer. 

^ Parsons, Leonard G., and Barling, Seymour G. : An Inquiry into Pyloric Stenosis of 
Infants. Lancet, January 13, 1923. 

“ MacDonald, W. G. : Two Cases of Congenital Hypertrophic Pyloric Stenosis Saved by 
Early Operation. Lancet, February 26, 1921. 

“ Faber, K. G. : Congenital Stenosis of the Pylorus and Duodenum. Abst., J. A. M. A., 
December 4, 1920, p. 1603. 

“ Veeder, Borden S., Clopton, Malvern B., and Mills, R. Walter : Gastric Motility after 
Pyloric Obstruction in Infancy. Amer. Jour, of Diseases of Children, Novem- 
ber, 1922. 

“Goldbloom, Alton, and Spence, Ralph C.: Prognosis in Operated Cases of Hyper- 
trophic Stenosis of Pylorus. Amer. Jour, of Diseases of Children, April, 1920. 

950 



<0 ( 


^ Hypertrophic ^^Hospect of p-r, ^^NOSlS 

Charles ^ p 

'”fr;va,ePrac,Jj’°''''5’wnty,^^^^ Arrt*p*"“ « the T 

^ewis, Dean , ^ J- A. U a ^^ases of tr, ' Hedtat. Tui Hreatment r.r 
Pyloric GJru/ee CJfff ^ ^ ^^^^l^ophic S^p '^' ^ 

"S/iaiu I? , ^^”osis. r A G • '^^^nosis of ff, t^ 

Hv^- c 

sSoj--, 

"Heirt" ^>’’’"TZVy‘or,-c s,e„„„, ^ 

^’Trupcri j’ ^^°led bv p- , ^^Pgery o Autonsv c ' 

esdale, P. p . I P^ehter. ’ ^^Pternber ^ Seven AfonH 

•» “. "'».... .„ ■ '•' '•'- 

„, Spa,. A... C„°":„'-. ^3. '"'’'’-P S,e„03„ Of *■’ =«-c. 

<> If '•.*«?!. ' ?S' 'par, ^''"Palroph/o Pvjo • "' P" A<}„/, 

■' “» - 

P Assn u ■' ^^^senitai p , ■P^'/orns. Bos/’ 

Editorial - 'r, ’ -'anuarv Pyloric c. boston Aferf . , 

:M l Sor^eJo'/f- ’■'■e ro,.r r " ®“''^- 

T A ’ Woju P^Per. ^affg-ard. 

, Hixter ru ‘’‘ M. A Paul 

‘Strauss ^•- Dis l^viH ^P^rative r 

’ Albert A . n ^^^^^sion of d P' ^541 ^ of pn 

Dott"T'P Pt, P.loHc 

■ PA.u.a T,t 

•’ ■^^^y24, ip,o. 


'fate 


53 

5i 



NOTE ON BENIGN TUMORS OF THE DUODENUM 
By a. Murat Willis, M.D. 

PROFESSOR OF SURGERY IN THE MEDICAL COLLEGE OF VIRGINIA 

and 

Martin Lasersohn, M.D, 

INSTRUCTOn IN MEDICINE 

OF Richmond, Va. 

The senior author of this paper in December, 1919, in a paper entitled 
Intussusception Resulting from Benign Tumor of the Intestine,” reported 
three cases of benign tumor of the small intestine producing intussusception. 
These cases occurred in children from five to sixteen years of age. One was 
a fibroma, the other two adenoma. Attention was also called to the few 
cases of adenoma that had been reported in the literature. Since the appear- 
ance of that article two adenomata of the duodenum in adults have come 
under our observation. We feel that the occurrence of adenoma of the duode- 
num in the adult is sufficiently uncommon to justify the report of the two 
following cases. 

Case I. — B. M., colored, male, age sixty-three years, farmer. Entered St. Philip’s 
Hospital for colored patients on the service of Dr. A. Murat Willis on August i, 1923. 
Discharged September 4, 1923. 

The patient dated onset of trouble to two months previous to admission. A dull 
and not severe pain in the epigastrium called the patient’s attention to a hard “knot,” 
the size of a fist, in the region of the umbilicus. The pain seemed to be localized, as a 
rule, to this “knot.” At the same time there would be some nausea. The nausea, 
the patient stated, was worse when the stomach was empty. Since the onset he had 
vomited twice — a clear, mucoid fluid containing no blood or food. Since the onset of his 
trouble there had been a gradual loss of appetite and a loss of fifteen pounds of weight. 
Bowels were always regular but of late he was constipated and troubled with gas. The 
patient stated that the knot seemed to be growing smaller, but the “ misery ” in the 
abdomen was not decreasing any. No attacks of diarrhoea. Never noticed any blood in 
the stools. Never been jaundiced. The patient had no other symptoms except failing 
vision in the left eye. 

Past History. — Measles, mumps, pertussis, varicella. There was a history also of 
once having had an illness which resembled typhoid fever. No operations. Gonorrhoea 
when fifteen years old; later inguinal adenitis with surgical drainage and healing. No 
history of a chancre. Has partaken of alcohol moderately. No tobacco. Marital 
history unimportant. The family history was unimportant. 

Physical Examination. — Well-built and well-preserved colored male, in no acute 
pain or discomfort. The eyes showed no jaundice. There was a pterygium on the nasal 
side of each eye; an incipient cataract on the right, and a nearly mature cataract on the 
left. Pupils reacted well. The teeth and gums showed considerable caries and marked 
gingivitis. The lungs were clear. The heart was normal in size, rate and rhythm. The 
arteries showed general sclerosis, compatible with the patient’s age. The blood-pressure 
was 126 mm. systolic and 70 mm. diastolic. The abdomen appeared sunken below the 
costal margins and iliac crests. No visible peristalsis or mass. No hernia. On raising 
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a slight attack of influenza two years ago. She had had no operation. Her cardio 
respiratory history was negative except slight dyspnoea on exertion and some oedema 
of extremities. Chronic constipation and nocturia were symptoms. Had been bothered 
with hemorrhoids. Married forty-six years; had six children. Menopause twenty 
years ago. 

Her present illness began on January i, 1924, when patient suffered a severe colicky 
pain in her upper abdomen, more to. the right, radiating to her neck and shoulders. At that 
time she had a chill accompanied by nausea vomiting and fever. This lasted about twenty- 
four hours. About a week later she suffered a similar attack and these attacks were 
repeated at about monthly intervals until July when the pain and discomfort became 
■- • , . continuous and she noticed a 

yellow tinge of her skin which 
persisted. During this time 
she had almost continuously a 
sensation of heaviness in the 
pit of her stomach and espe- 
cially after meals.’ Her appe- 
tite was fair. She suffered 
with constipation, which, if 
not corrected, aggravated the 
above symptoms. 

Physical examination re- 
i'.vj vealed a white cachectic 

female about sixty years old 
with deeply jaundiced sclerse 
and skin. Teeth were false, 
tonsils atrophied, pupils 
reacted to light and accommo- 
dation. Thorax very thin, ribs 
prominent, breasts atrophic, 
flabby, and contained no 
tumors. Lungs negative. Car- 
' diac impulse in fifth inter- 

; space, rate regular, np 

: a r r h y t h m i a or murmurs, 

j ' Blood-pressure; 115/70. Abdo- 

L. . men somewhat distended and 

Fig. I.— Case II. Drawing showing appearance of tumor at tympanitic. Slight rigidity 

operation and stone presenting at opening of common duct into and marked tenderness m 

the duodenum. quadrant. Gall- 

bladder could not be palpated. ■ No hernia or abdominal masses. Spine flexible and 
not tender. Extremities were negative and reflexes were non-pathologic. Hemor- 
rhoids present. ; 

Laboratory reported hiemoglobin 52 per cent., red cell count 3,230,000, leucocytes 
10,600, of which 65 per cent, were pob'morphonuclears, 18. per cent, small mononuclears 
and 16 per cent, eosinophiles. Coagulation time three minutes and Wassermann negative. 
Urinalysis showed a trace of albumin, hyaline and granular casts. 

Diagnosis: (i) Stone in common duct. (2) Chronic nephritis. (3) External 
hemorrhoids. 

Patient was put on a pre-operative treatment of rest in bed, regulation of bowels, 
proper diet, hydrotherapy, and calcium' lactate gr. xx t.i.d. for a week. 

September 19 through a right rectus incision a biliary calculus the size of an 
English walnut could be palpated behind the head of the pancreas at the lower end 
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PANCREATIC LITHIASIS* 

By Howard R, Hartman, M,D. 

oFqRochester, Minn. 

FH05I THE SECTION ON MEDICINE OP THE MAYO CLINIC 

SiSTRUNK, in 1921, reported four cases of pancreatic stone in which 
operation had been performed at the Mayo Clinic, and discussed some of the 
etiologic factors of the disease, its symptoms, the surgical asjDects, and appar- 
ent association with diabetes, and the physical properties of the stones, 
Seeger, in 1925, reported an extensive search of the literature in which he 
found only 100 cases, one of which was his own. He reviewed the literature 
and analyzed the symptoms in twenty-two cases. 

Pain was of a variable character, constant, intermittent or colicky, with 
radiation in various directions. Glycosuria occurred only twice, and because 
others had found it more frequently, he considered it a late complication. 
Urgent early morning diarrhoea was sometimes encountered with a fatty 
pancreatic type of stool. Jaundice was not uncommon. He emphasized the 
difficulty in making a diagnosis even after exploration. In three cases the 
Rbntgen-ray revealed these stones of calcium carbonate. 

The articles by Sistrunk and Seeger cover the subject thoroughly. Seeger 
abstracted twenty-two case histories which included Sistrunk’s four cases. 
A summary of the abstract is as follows:- 

Pain was not mentioned in three cases, was noted as absent in two, men- 
tioned in six, called severe in ten, and radiated to the back in nine. The 
pain was situated in the epigastrium or hypochondriac areas with one excep- 
tion, when it occurred in the left lateral area with downward radiation. Jaun- 
dice was not spoken of in six, absent in nine, and was noted in seven; in 
three cases it was severe. 

Gall-stones were not mentioned in five cases, were noted absent in fourteen, 
and present in three. Glycosuria was present in two cases, was noted absent 
in fifteen, and not mentioned in five. Loss of weight was not mentioned in 
fourteen cases ; moderate loss was noted in five, and marked loss in three. 
Vomiting occurred in two cases. Diarrhoea of pancreatic type was not 
mentioned in fourteen cases, was absent in four, and present in four. Since 
Sistrunk’s report there have been four cases of pancreatic stone demonstrated 
at operation at the Mayo Clinic. There were five other cases in which pan- 
creatic stone was suspected clinically but not confirmed by operation or 
Rontgen-ray. These cannot be considered as cases of pancreatic stone. 

REPORT OF CASES 

Case I. — A school girl, aged twenty, came to the Mayo Clinic in May, 1925. because 
of weakness, palpitation, and shortness of breath, which had lasted three years. She 
had had influenza in 1920 and repeated sore throa t. Her sister had heart disease. In 

* Submitted for publication, October 13, 1925. 
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was pancreatic tissue. A specimen was removed and pronounced pancreatic tissue by 
the pathologist. The mass was then looked on as being a possible accessory pancreas. 
The long neck was cut oflF at a point corresponding to the head of a normal pancreas. 
The patient apparently had definite pancreatitis. The pancreas was hard and nodular, 
but small. The tissue removed was an elongated mass, with a globular end, made up 
of pancreatic tissue and ducts, filled with many pancreatic .stones, the largest 4 mm. in 
diameter, and the smallest like sand. There was a small cyst in the globular end of the 
mass, which also contained pancreatic stones. 

Just before operation the patient’s temperature had suddenly risen to 101°, and 
following operation it was 102.5°. The temperature was normal again on the third day 
after operation. There was no record of pyrexia during the next three weeks. After 
that spells occurred occasionally, with a temperature of qq. 6 ° , median abdominal soreness, 
no appetite, and mild pain in the back. There was no jaundice or diarrhoea. The bowels 
were costive. In the past, more than at the' time of examination in the clinic, the 
stools had been light colored and greasy-looking. Fats never caused inconvenience and 
a great deal of cream and butter was eaten. After preparing the patient by withholding 
food for twelve hours and complete evacuation of the bowels by means of cathartics and 
enemas, rontgenograms taken after the operation showed multiple shadows in the right 
side, opposite the first lumbar vertebra (Fig. i). Because stones had been found in the 
accessory pancreas these shadows were attributed to pancreatic calculi. 

Case II. — A woman, aged thirty-three, had complained for seven years of a dull 
soreness in the epigastrium, worse one-half hour after meals, without associated gastric 
or other symptoms except a low abdominal pain on stooping, which had troubled her for 
the last three years. There were no irregularities of the bowel. Her weight was normal. 
The systolic blood pressure was no, the diastolic 68, and the pulse rate 80. A pelvic 
tumor was found. The usual test of the urine and blood were negative. An operation 
for excision of the pelvic tumor and exploration of the upper abdomen was advised. 
The right tube and dermoid cyst of the right ovary were removed. Stones were pal- 
pated in the head of the pancreas. At a second operation cholecystectomy was performed 
for relief from a moderately severe chronic catarrhal cholecystitis, without stones. 
The head of the pancreas was full of stones. Only those easily accessible were removed. 
The immediate post-operative convalescence was normal but there was no record of 


later events. 

Case III. — A man, aged forty-five, had complained of stomach trouble for three 
years, with a dull aching in the epigastrium occurring from immediately after meals 
to three hours afterward, not altered by the ingestion of food or soda. He had had 
trouble constantly since its inception except for occasional periods of one or two days. 
There was no severe pain or jaundice. Recently, after nausea, he vomited “coffee 
grounds ’’ and red blood in the early morning. Following gonorrhoea three years before, 
he had complained of frequent urination and dysuria. 

The physical examination was negative except for moderate epigastric and low 
right abdominal tenderness. The systolic blood pressure was 140, the diastolic 75 i 
pulse rate 72. The usual tests of the urine and blood were negative. A deformity af 
the duodenum was seen by the Rontgen-ray, and ulcer was suspected. 

At operation the stomach was found to be enlarged to twice its normal size, but 
there was no evidence of an ulcer. At the ligaments of Treitz, a calcified, irregular 
mass 2.5 cm. in diameter was found in contact with the pancreas. The mass appeared 
to be a calcified gland or coalesced pancreatic stone which had attempted to perforate 
the pancreas. It was excised. Marked hepatitis was found and cholecystectomy was 
performed. The hepatitis rvas of a degree sufficient to explain the gastric hemorrhage. 
In the pathologic laboratories no final opinion could be expressed and the report was 
“stony material from region of pancreas; chronic catarrhal cholecystitis; thick dirty 
bile.” The patient convalesced uneventfully. 
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THE RELATION OF TOTAL AND POLYMORPHONUCLEAR 
LEUCOCYTE COUNTS IN CHRONIC APPENDICITIS 
R-i WiLUAM C MnNNINGHR, M D 

OI Toi*I KA, KA^SAS 
AND 

Hall G Iloi.nnu, M D 

or San Dn go. Cat 

rno-M THE stcovn (consrii) hum iCAt nni-sios, iiiiiMUf iiobiiTM-, mh toiik citi 


RncENTLY a study was leported on the clinical significance of the relation 
of the total and dififeiential leucoc3lc counts in 309 cases of acute appendi- 
citis/ with a discussion of the liteiatuie on the subject At that time, no 
leference was made to this lelationship in chionic ajijicndicitis Ihe piesent 
study IS based upon nmet} -three cases of so-called (and so classified) chronic 
appendicitis Gibson’s "standaid chait’ is again used foi the analysis 

To review briefly, Sondein,- 111 1905, suggested that the degree of leuco- 
cytosis indicated the amount of boch' leaction and the degiee of polynucleosis 
indicated the severity of the pathological process, while the most mfoimation 
could be gained by a lelationship latio betw'een these tw'o Gibson® imme- 
diately applied the idea clinically In his application of Sondein’s pi inciples, 
Gibson devised a ‘ standaid chart,” on wdnch he could poitiay the lelationship 
of leucocytosis and polynucleosis He takes as the noimal extieme white count 


10,000 and the normal extieme polymoiphonucleai percentage as 75 The total 
white count is charted on the left side of the chart and the percentage of pol}- 
morphonuclears on the light side, with a use of one pei cent m polymorpho- 
nucleais with each inciease in the total wdiite count of ickdo cells Hence 
iGooo is connected with 75 pei cent by a hoiizontal line, 15,000 with 80 per 
cent, 20,000 with 85 per cent, etc With a pioportional mciease in these 
two factors, a horizontal line results, with a low total white count and a 
ngi percentage of polymorphonuclears, a using line, and with a high total 
count and a low percentage of polymoiphonuclears, a falling line Hence 
appying Sondern’s principle, a rising line means a 1 datively pooiei body 
a ce wit a more severe mflammatoiy condition, and hence a more 

ponrl / And conversely, a falling Ime poitiays a proportional 

good re .stance with a ess severe .nfect.on, and so a tette. ^gnos.s 

evnresslr “■“■stance index” is used, 

between 1/ “ ^ tl.spropo.tion lat.o 

ai d T ! When the.e aie ,0,000 leucocytes 

ll LI Po’y^-Pl'oPuclears, the.e is a normal relationship, and 

i c ..ra c!Z r 1- Con- 

ting count of „,ooo leucocytes with 75 per cent polymoiphonuclears 
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gives a falling line, and using looo cells 
an instance is expiessed as a minus 
one. In a count of 10,000 leucoc}tes 
and 76 pei cent polymoiphonuclears, 
theie IS a using line connecting the 
two figuies, and the lesistance index 
IS expiessed as plus one 

Present f'f'ork — ^The aim of this 
study of the leucocyte counts m 
chionic appendicitis was to add fur- 
thei evidence to the conclusions made 
fiom the study of acute cases that 
the best lesistance, as indicated bv the 
lesistance index, is offered by the indi- 
vidual against the less seveie patho- 
logical piocess, and that the gieatcst 
aid to be obtained fiom a pie- 
opeiative blood count as to indication 
for opeiation, is the relationship of 
the total leucocyte count to the pei- 
centage of polymoiphonuclears. 

The cases studied aie classified 
only as to the micioscopical section 
diagnosis, all of them having shown 
the clinical pictuie of so-called chionic 
appendicitis The cases piesented 
were chosen from a relatively laige 
number of cases, but foi lack of 
microscopical diagnosis or blood count, 
complicating conditions, and other 
leasons, only nmety-thiee weie found 
satisfactoiy 

In the ninety-three cases m which 
total leucocyte counts were made, the 
aveiage count was 10,513, with ex- 
ti ernes of 28,000 and 4000 The 
diffeiential count as made in 87 of 
these cases, shows an average of 70 5 
pel cent polymorphonuclears, with 
extremes of 87 and 47 per cent The 
lowest average total white count 
occurred m the cases showing no 


as a unit, the resistance index m such 



microscopical pathology, being 896S, 

and with also the lowest differential pentomtis 


count, with 66 5 pei cent polymoiphonuclears The number of cases in each 
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TAinn I 


Total Leucocyte and Polymorphonuclear Counts in Various Pathological Groups of Chrome 

A ppcnihrilts 


Patholorv 

Numher 
of CISC'; 

iMthW n 

C count 

i 

Ac enre 
Icucocj- 
tosis 

Ctlrcmcs 
of Icuco- 

CJ tOSIS 

Number 
of c iscs 
with dif- 
fcrcntnl 

A\ cnt'c 
per cent 
poly- 
nude irq 

Ettrcmer 
of poly 
per cent 

Rc‘;ist- 

nnee 

indc'c 

Norm'll 

26 

8968 


25 

66 5 

rsi C 

154 c 

:} 

B 

j 

Hyperplastic ^ 

B 

1 

9694 

fi 28001 
{ 6000/ 

17 

B 

Hi} 

— I 0 

Catarrhal 

1 

9 

1 

9648 

f 1 5000! 

1 7000/ 

7 

71 3 

f8i \ 

1=58 i 

> 

—2 3 

Atrophic 

5 

14560 

/ 220001 
\ 9200/ 

5 

B 

{SI 


-4 8 

Sdcrotic 

1 

32 

11443 

(’28000! 

i 5000/ 

29 

1 

709 



— ^5 5 

Suppurative 

4 

13475 

faioool 
t 8100/ 


74 7 



-38 

Total Cases 

1 

93 

10513 

— 

1 87 

1 705 

— 

—50 


grouj) (normal, bypei plastic, catanlial, ati opine, sclerotic, suppurative) with 
the aveiage total and neutiophihc leucocyte counts is shown in Table I 

Ihe resistance index of the total nuinbci of cases is minus five, and when 
charted shows a steeply falling line It is shown giajihically on the chait, 
and there can be coinpaied with the using line in 138 cases of inflamed (acute) 
appendicitis and the steeply using line m 15 cases of general peritonitis 
associated with appendicitis, lepoited m the pievious study In the 63 cases 
of chronic appendicitis lepoited by Pease,' the lesistance index is a minus 
8 9, and m Fowler’s " 33 cases, it is minus 7 3 


In acutely inflamed cases, theie is a plus lesistance index figuic, which 
incieases with the seventy of the piocess The data for chronic cases here 
presented, shows a minus lesistance index figure, which we feel fuither 
supports the principle that the total leucocyte count lepiesents the body leac- 
tion an the polymoi phonucleai count expi esses the seventy of the pathologi- 
process The latio between these, as expressed by the lesistance index, is 
minus igure m cases with chionic pathological changes associated with 
chionic symptoms clinically, but becomes a plus figuie m cases with acute 
pathological changes, associated with acute symptoms clinically The figure 
continues to use as the seventy of the piocess increases 

The writers wish to express to Di H E Santee Diiector of the Second 
uigica [Vision, tieii appreciation of the cotiitesv in affording the oppor- 
tunity of leportmg the above cases 
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TECHNIQUE FOR THE REIMOVAL 01 ^ IHCIMORRHOmS^ 

Bi Lobi'^ A Btib, H D 

01 Kochi sTi It, Minn 

nioM Tin m/-TU)N ON inonoux.Y o» Tin >mo (iimc 

I WISH to describe an opciation foi hcmorihoids which is not new or 
unique, but which eliminates cett.un undesii.iblc featmes that ate usuall} 
associated with this opeiation 

Picpaiafwii of the Poiicnt — No supper is allowed on tne night before the 
opeiation, and a dose of castoi oil is gnen Ihicc hours bcfoic the operation 
the bow'el is inigated with soap suds and waim water, until the w'atcr returns 
unstained, and 2 ounces of witch ha/el aie injected and allowed to lemain 
until just before the opeiation, when the fluid is diained thiough a rectal tube 
This IS all the pre-opciatne piepaiation necess.irj other than the usual sha\- 
ing of the peiianal skin and the administration of 016 gram of morphin 
sulphate hypodermically 

The patient is placed on the opeiating table in the Kraske position prelimi- 
nary to giving a saci al anresthctic, and allow'ed to remain in the same position 
during the operation A pillow is placed under the pehis We aie all 
familiar with the bulging and distoition around the anus produced !)> the 
exaggerated hthotom> position, especially when the patient is undei the 
influence of a general anaesthetic This undesirable feature is eliminated and 
the position has the advantage o\er the Suns’ position of giving the assistant 
a moi e accui ate view , and access to, the operatn c field 

Opeiation — The operation is begun by dilating the anus Divulsion is not 
resorted to except in cases in wdneh there is anal spasm 01 actual conti action 
Divulsion is unnecessary in peifoiming the average hemorrhoidectoinj It 
distoits the anus and pioduces numeious supeificial cracks wduch haiboi 
infection It also causes much contusion and hemoiihagic extravasation into 
the muscles The contention that divulsion puts the anus at rest and theieb-\ 
excludes the possibility of post-operative pain probably holds good foi the 
first few hours aftei the operation, but the muscles soon regain sufficient of 
their formei tone to contract again on the law^ surfaces The effects of the 
ovei -stretching are, unfortunately, much more enduring and moie haiinful 
The contusion, thrombosis and infection of the numerous superficial cracks 
which are caused by the divulsion, pioduce excessive discoinfoit, make it 
necessary to cathetenze more fiequently, and delay healing mateiially Tlieie- 
fore, the anus is dilated just enough to expose the hemoirhoids and to avoid 
breaking the skin of the anal orifice wdienevei possible Thiough an anoscope 
a piece of gauze is inserted and pulled thiough the anus (Fig la) This 
exposes the hemonhoids and gives a very accurate idea of the amount of 
prolapse induced by defecation This has an impoi tant bearing on the amount 

* Submitted for publication, August ii, 1925 
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of tissue to be lemoved Foui leti acting clamps are then applied to the anal 
inaigin (Fig ib) Aftei giasping the hemoirhoid and crushing it with a 
stiong ciushing clamp made especially foi the puipose, or an oidinary heavy 
Kelly clamp, a sutuie is tied at the uppei end of the hemorrhoid (Fig ic) 
The excess mucous membiane and veins aie cut awa}^ and the suturing 
continued (Fig id) Aftei t3nng, the ends of the suture aie left long The 
piotrusion externally is then giasped and cut aiound (Fig 2a) The veins 



Fig I — Exposure and removal of internal hemorrhoids 


aie dissected from the sphincter, ciushed in a curved clamp, cut away and the 
suturing continued (Fig 2b) If the needle is earned too deeply into the 
muscle, pain and muscle spasm aie the lesult The wound margins now fall 
together and no further sutuies are necessary (Fig 2C and d) When there 
are no external or marginal varicosities the operation is completed by omitting 
the steps depicted A strip of i inch iodoform gauze, about 3 inches long and 
111 four layeis, inserted through an anoscope, completes the operation 
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Post-opoatwc Caic — AVhen the patient is icluincd to his room he is given 
o i6 gram of moiphin sulphate hypodeimically, and fiom thiee to five hours 
later, 30 giains of biomids A liquid diet is given, and on the day following 
the opeiation the caie of the wound is begun The posl-opeiative manage- 
ment IS the most impoitant pait of the entire procedure, and many tiouble- 
some complications are avoided by stiict attention to it On the morning 
of the second da} the diessmg is iemo\ed and the anal margins cleansed with 



Fig 2 ' — Removal of external hemorrhoids 


witch hazel, bone acid, or some other mild antiseptic solution The inaigms 
of the wound aie swabbed with small cotton applicators and a dry diessing 
powder applied A small piece of cotton 01 gauze is sufficient to piotect the 
wound This is done daily foi foui days and the patient lemains m bed On 
the night of the fouith day an ounce of mmeial oil is given and a geneial diet 
ordered On the next inoinmg the bowel is iriigated with hot water (110°) 
dm mg which tune the iodoform gauze stiip comes away The irrigation 
should be thoiough and continued until the water leturns clear After this 
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a perfoiated iiiigating tip, o 5 cm m diameter, is mseited through the anus, 
and a 20 c c syringe is used to iiiigate the wound margins with witch hazel 
This is followed thoiough and caieful swabbing and drying of the wound, 
and the application of diy powdei If there is swelling, pain or other evidence 
of unusual infection, hot fomentations should be applied and changed hourly 
On the sixth and seventh days the bowels do not move as a rule, and it is 
only necessaiy to iiiigate the anus with witch hazel and apply dry dressings 
If they should act, however, hot iriigation is cairied out, and this piocedure 
should follow eveiy stool foi three weeks aftei the opeiation, even after the 
patient has left the physician’s care It is not necessary to give opium to 
“confine the bowels”, simple instiuctions to the effect that it is undesirable 
to have bowel movements dm mg the first four days after operation are 
usually sufficient 

After the seventh day, piopei foods and mineral oil keep the bowels 
moving daily, and the tieatment is the same as that carried out on the fifth 
day Digital examination is made occasionally duiing the second week, and 
the patient can he dismissed peimanently in fiom twelve to sixteen days 
At this time he is instiucted to take a hot enema after each stool for a week 

A 1 datively poor operation can be made to produce a veiy satisfactory 
result if the pioper care is given to the wounds after the operation is com- 
pleted On the othei hand, a splendid operation may result disasti ously, and 
frequently does, because no attention is given to the post-operative care The 
caie of wounds aftei hemorrhoidectomy, or more accurately, the lack of caie 
of these wounds, is in striking contiast to the vigilance of surgeons in their 
care of wounds following all other types of surgery Such distortions as 
tags and strictures are not due to the removal of too much or too little tissue, 
or other faulty technic, but they aie the lesult of piogressive slough occurring 
when healing should be uninterrupted 

Physicians are in the habit of minimizing the importance of rectal diseases, 
and patients are usually told that it is only a simple matter and that they will 
be up and aiound m a few days after the removal of hemorrhoids No won- 
der there is dissatisfaction at the diisillusionment, as days of discomfort drag 
on into weeks We should offer more consideration to patients with all 
rectal complaints We should examine them early, no matter how trivial 
the signs Nowhere is the golden rule moie applicable 
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BITATERAL DUPLICATION 0 ]^’ RENAL RELATES 
AND URE^J'ERS* 

B'i IlrxR-i W pj WvLTiinn, MD 
oi >si w Ohm \ns, L\ 


liii: hteialuie on duplication of the ureters and lenal pches has been 
thoioughl} covered in lecent }ears In the excellent contributions of Mert/,’ 
Harpstei, Brown and Delcher,- and Biaasch and Scholl Mert? rates the 
fiequency of bilateral duplication of ureteis and lenal pehes as 27 per cent 
of all anomalous conditions met nith in the up])cr urinaiy tract, Brnasch 
places the figure at 6 per cent , and Haipstci gnes 10 jier cent Ihis \arianee 
Braasch attiibutes to the failure on the jiait of the jirofcssion to report these 
interesting abnormalities 

Of instances of bilateial duplication of ureteis and lenal pehes. Ilarpsler 
was able to collect 40 fiom the hteraluie, Biaasch added 9, Eisendrath and 
Phifer ■' cite one case , and the patient herewith lepoited brings the total to 51 
Few' cases ha\e been diagnosed pre-opeiativeh Befoie the use of the c}sto- 
scope and the X-ra} the leason w’as olnious But to-da\ the failure to detect 
these anomalies must lest w'lth the c\stoscopist Too huiried an examination 
of the bladdei mucosa the failure to emplo\ mdigocarmmc where double 
uieteral ostia are suspected and the omission of uiograms undoubtedly 
account for main of these cases going uniecognizcd Ihe condition is of 
interest clmicalh because of the frequent patholog\ encountered In these 
cases It IS not uncommon to find infected urine from onh one of the numeious 
ureteral orifices, the othcis gnmg mine free of pus and bacteiia 

To the literature ah each accumulated we add the folloNviug historj of a 
recent case undei our obserration 

Mrs M W, age sixtj-fiic, natue of Loiiisiain, seen in consultation with Dr W J 
Otis Her complaint was dull, aching pain in the cpigastmiin which had been present for 
eight months , pain under right shoulder blade, and on the inner side of both thighs 
but more severe in the left She had slight burning with frequenej of urination 
The family history was irrelevant 

About a jear ago she was operated for gall-stones but continued to suffer with the 
same symptoms as before After a Icngthj conv ilcsccnce she w'as discharged from the 
hospital She returned home but soon the pains became unbe irable w ith the additional 
discomfort of a post-operative hernia She was admitted to tlic Charitj Hospital and 
operated for hernia, adhesions and appendix The second operation did not gne anj 
relief from pain She now' has fulness and feeling of being bloated after eating 
Bowels move about once a week For the past year the burning and frequenev of 
urination has been steadily getting w’orse I'fo hannatuna ^ Passes urine ever\ two 
hours during the day and about six times every night After the bladder has been 
emptied there is a dull pain over the suprapubic area No headaches nor is she nervous 
Cannot sleep Palpitation on exertion wnth dj'spncea Has been married twice , first 
husband died of apoplexj, second from heart disease She has had no children nor 
miscarriages , menopause fifteen years ago 


* From the Fifth Urological Service of the Charity Hospital of New' Orleans 
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Physical examination reveals a well-developed adult female, fairly well nourished, 
skin pale, flabby, damp and cold Han gray, dry, brittle Eyes react to light and accom- 
modation Eais negative, nose negative Chest symmetrical, expansion equal, good, 
mucous lales over lowei lobes, slight dulness over base of both lungs Mitral murmur 
transmitted to axilla Some enlaigement of caidiac area of dulness Abdomen shows 
right rectus and low median scar Extreme tenderness ovei entire abdomen No masses 
can be felt Liver palpable Extremities negative , genitalia negative , vaginal examina- 
tion negative Blood-pressure 
111 both glasses, heavy 
albumin no sugar, hyaline 
casts, pus two plus, colon 
bacilli two plus Two-hour 
’phthalein fiist, 20 pei cent, 
second, 15 per cent , total 35 
per cent Blood chemistry 
sugai 87, cieatinine 184, non- 
pi otem nitiogcn 35, urea 
nitrogen 17 X-iay of chest 
and gastro-intestinal tract 
negative 

June 26th cystoscopy 
under local anaesthesia 
Urethra negative, bladdei 
congested, uieteral orifices 
normal m appearance Aftei 
passing left uretei catheter a 
second orifice was noted about 
I cm above and to the outer 
side Both left ureters were 
easily cathetei ued with 6 F 
catheters to kidney pelves 
The right orifice was easily 
found and catheterized , a 
careful seaich failed to locate 
a second opening on this 
(right) side Uiines col- 
lected and urograms made 
which showed complete dupli- 
cation of ureters and kidney 
pelves on left side The urine 
from the upper pelvis was negative, fiom the lower pua two plus and colon bacilli two 
plus Urine from the right kidney was negative 

July 2 at cystoscopy indigocarmine was given inti avenously and m tour minutes 
was seen coming from both orifices on the left side, appeared from the right in six 
minutes The two left ostia were catheterized with 5 F catheters through the operating 
canal of a universal Bueiger cystoscope The orifice on the right was then catheteri/ed 
with a 6 F catheter through the left catheterizing canal Dye was then found to be 
coming from above this right catheter and aftei much difficulty a second right orifice 
was located and catheterized with a 5 F catheter via the right catheterizing canal 
Urograms were made with a 25 per cent sodium lodid, a print of the film is illustrated 
herewith in Fig i The lower catheter on the right side became blocked with a blood 
clot and no lodid solution could be forced through Urinalysis of specimen from upper 
pelvis on right was negative — as had been previously demonstrated with urine from 
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systolic 140, diastolic 90 Urinalysis no residual, cloudy 



Fig I — Urogram showing bilateral duplication of renal pelves 
and ureters 
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lower pelvis on this side Lower left pchis lav.igcd with i per cent silver 
nitrate solution 

July 1/ cjstoscop\ and left ureters cathUcrired and urines collected ’Phthalein 
given intravenously , appeared from lower left ureter in 7 minutes and in 15 minutes 
excreted 7 per cent From upper left ureter ’phthalein appe.ired in 10 minutes and m 
15 minutes excreted 5 per cent Lavage of lower pehis with i per cent siKer nitrate 
solution Urine shows less pus and hactena and piticnt feels better 

July 26 cystoscopy and mdigocarmme used to find right orifices Dye appeared 
m 2 minutes from upper right ureter ostium and m 3 minutes from tlu lower Both 
right ureters catheterired and urines collected ’Phth.ilciii intra\enously appeared in 
4 minutes from the upper right ureter and excreted 9 per cent in 15 minutes, dye 
appeared from lower right ureter in 5 minutes and m 15 minutes excreted 6 per cent 
Urines negative 

August I patient refuses further treatment and is gr idually getting worse On 
August 13 she died 

Autopsy showed marked sclerosis with calcified areas throughout aorta, enlarged 
heart with fatte degeneration of the muscul.iture , mitr.d regurgitation Lungs show 
passu e congestion Slight sclerosis of the Iner Main adhesions m gall-bladder region, 
gall-bladder has been remoxed The omentum is hound down by demc bands of 
adhesions The entire abdominal caxitx has the appearance of former general peritonitis 
Kidnexs are eery large, light in color, with two ureters from each kidney to bladder 
The ureters on left side enter iiladdcr separateK while on the right they appear to be 
joined in a common sheath about three inches above the bladder wall Ovanes enlarged 
and cystic, multiple intramural fibroids of uterus Appendix has been removed Clinical 
diagnosis acute parcnchvmatous nephritis Pathological diagnosis artcrio-sclcrosis, 
myocardial degeneration, chronic nephritis acute hypostasis of both lungs 

The specimen showing the Inlateral duplication of the ureters and icinl pelves was 
exhibited before the section on urologv, Southern Medical Association, at their last 
annual meeting 
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PREHERNIAL LIPOMA 
By Leigh F. Watson, M D 

OF Chicago, III 

Most so-called fatty heinias are simply isolated masses of fat, unat- 
tached to a sac, and I believe they should be called hernias only when they 
aie accompanied by a peiitoneal sac 

Lipomata aie fiequently found m the ing-uinal canal along the cord 
Their lowei portion is usually attached to the sac, and their upper portion is 
continuous with the properitoneal fat at the internal ring 

Fatty hernias m the inguinal canal can be seen as soon as the aponeurosis 
of the external oblique is incised The mass is often lobulated and slightly 
vasculai and it is sometimes suiiounded by a thin cellulai fascia which 
sepal ates it fiom the othei stiuctuies 

A lipoma in the inguinal canal that is adheient to the sac or cord is almost 
always attached to the propei itoneal fat at the internal ring, and by causing 
a bulging into the canal, favois the development of heinia The lipomata 
should always be lemoved at opeiation to lessen the dangei of recurrence 
Fatty hennas aie most often seen in young peisons, but strangulation is 
more fiequent in middle life, between foity to forty-five years of age The 
peritoneal diveiticulum that accompanies a tiue fatty hernia is usually rigid 
and inelastic, consequently it cannot hold a henna and the examining fingei 
enters the diveiticulum with difficulty 

Strangulation is very lare In the beginning of strangulation there is 
usually only a part of the lipoma beneath the skin in the subcutaneous tissues, 
and gradually moie fat is forced through the hernial orifice by increased 
mti a-abdominal tension oi a sudden stiain When the peritoneal diverticulum 
attempts to pull back the intia-abdommal fat, the mass is caught in the img, 
and It may become twisted, its blood supply obstructed, or it may raiel} 
become strangulated 

The mass is seldom larger than a pigeon’s egg, and with the onset of 
gangrene, it tuins reddish-biown in color, and has a consistency similai to that 
of molasses 

Simple lipomas are ordinarily painless and cause no svmptoms except 
the slight discomfoit from their presence When a fatty hernia makes 
traction on a peiitoneal sac, it may produce pain and reflex symptoms which 
necessitate operative relief This often happens when the hernia is in the 
hnea alba Pam is not so uniformly present m the othei varieties 

There is geneially a histoiy of a fatty tumor having been present for 
some time before symptoms of strangulation develop It is exceptional for 
strangulation to occur with the fust appearance of the tumor 

The pain is most marked over the lipoma The congestion and inflamma- 
tion m the tumor are responsible for the general symptoms, such as nausea, 
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^omltIllg, abdominal dislcntion. paitial constipation oi obstruction IIow- 
e^el, these semptoms aie not ahca\s piesenl Jn some cases the semptoms 
do not decelop foi some time aftei the appeaiance of the mass, m others, 
the scmploms aie ol sudden onset due to toision oi sti angulation of 
the lipoma 

When tlie lipoma is stiangulatcd it is haid, painful and ii reducible and 
difticult to difieientiate fiom a small stiangulated cntciocele or omentocele 



Tig 1 Prchcrnial lipoin i comphcatiiif- inguinal hernn 


In acute strangulation the symptoms develop slowly, usually m fioin 

our 0 six horns, and the typical symptoms aie not well defined until about 
twenty-foui hours latei 

Dtagnosts -B^gnosis is most difficult when the tumoi appeals suddenly 

e a s ram, wit i pain, more oi less nausea, vomiting, abdominal tenderness, 
and meteonsm 

Inflamed or strangulated fatty hern, a must he drstrngurshed from reriu- 
crble, rneducrble, and strangulated Irernra of the rntestrne, omentum, or other 
abdomrnal v.scera Also from hermal perrtonrtrs, strangulated partral enter- 
ocefe, Irernra of the vernrrform, appendrx, Irernra of an eprplorc appendrx or 
Meckel s drvertrculunr, volvulus of the omentum or rntestrne, strangulatron 
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of an internal henna, intestinal obstiuction, ectopia testis, epididymitis, 
orchitis, and adenitis 

Ti eafmenf — Small fatty hennas without symptoms usually do not require 
tieatment When theie is pain oi leflex s3'’mptoms, opeiative treatment may 
be deijianded Laige fatty hennas without symptoms may require operation 
on account of the physical inconvenience they cause, or as a preventive 
measure against the subsequent development of an enterocele or omentocele 

Before excising the fatty mass the opeiator must be sure that it consists 
only of adipose tissue Injui}’ to the intestine and omentum must be guarded 
against, and m the femoial and inguinal legions the bladder, appendix, ureter, 
and a Meckel’s diveiticulum must be thought of The peritoneal diverticulum 
must be entiiely lemoved After dissecting out and excising the lipoma, 
the peiitoneal and fascial laveis are sutured together and the hernia opening 
carefully closed 
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THE VALUE OF BLOOD TR VNSFUSION IN SURGERY 
OF THE PROSTATJ3 
Bi Austin I Dodson, i\I D 

OI lllCirMOND, \a 

moM Till M10I/)(.ICM, DU MITMI \T OI bT J n?-lIlITII H IIOSI IT \L 

Blood transfusion ma} be of special ment in the treatment of prostatic 
hypertiophy Ihese patients ha\c i cached the age when iccuperation from 
injury is slow and man} are additionalh handicapped h} anremia and sepsis 
By inci easing the volume and qualit\ of the blood, thcieh} improving the 
general vitality, blood transfusion is a most \aluahle adjunct to the pre- 
operative care 

In a series of 147 deaths from piostatectom\ collected h\ J B Dea^er, 
hemorrhage and shock occup} second and thii d jilaccs as causes of death It 
is to combat these two fatal complications of prostatectom\ that blood trans- 
fusion IS of gieatest help The hlood--\ essels of man\ of these old men, 
because of scleiotic changes, are unable to adjust themselves to the rapid loss 
of fluid from the vascular sjstem There icsults a fall m blood-pressure 
which, unless the fluid volume is lestoicd and maintained, frequent!} goes on 
to complete collapse and death The \olume mav he restoied by the infusion 
of saline 01 glucose solutions with ver} satisfactoi} immediate effect In 
patients suffering fiom shock, these solutions — jiai ticularl} saline solution — 
seem veiy rapidly to leak out of the cii dilation, and their value is often 
temporary In heinoiihage these fluids lack the elements necessaiy to restore 
the blood cellulai loss They are ver} effective in combating the immediate 
dangers resulting from hemorihage, hut the old man is left to meet, in an 
anaemic condition, such pitfalls as sepsis and pneumonia which often endangei 
the convalescence of the patient lecovering from prostatectomy We have 
used 5 pel cent glucose solution by the method desciihed h} IMatas (Matas, 
Rudolph “The Continued Intravenous Drip,” Annals or Surgcr\, vol 
Ixxix, p 643, May, 1924) with a great deal of satisfaction m seveial cases 
We believe this to he the most desirable means of administering infusions in 
cases of toxic exhaustion and dehydration and m the treatment of shock and 
hemorrhage in young and robust patients whose natuial recuperative powers 
can be counted on 

Transfusion of whole blood is, however, the most efficient restorative 
It rapidly replaces the lost fluid, impioves the quality of the blood, and, by 
deci easing the coagulation time, is a valuable asset m the contiol of bleeding 
When used by the direct cannula method and when the blood is properly 
matched, transfusion is free from the disagreeable and sometimes dangeious 
reactions that often result from the introduction of foreign fluids into the 
blood These reactions, while of little consequence in young or robust indi- 
viduals, are a distinct handicap to the debilitated old men who comprise the 
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piostatic patients needing transfusion It is for this reason that we have 
abandoned citiate tiansfusions The direct method using the Bernheim 
cannula has been found most satisfactoiy, being almost entirely fiee fiom 
reactions and delivering the blood to the patient in its natural state (Horsley, 
J Shelton, Vaughan, W T , and Dodson, A I “ Direct Transfusion of 
Blood,” AicJi Snig, vol v, pp 301-313, September, 1922) In every 
instance m uncomplicated shock or hemoiihage, the blood-pressure has been 
lapidly restoied and satisfactory lecovery has supervened 

Oui conclusion as to the value of transfusion of blood following piostatec- 
tomy are based on the following seven cases 

Case I — Mr W W , seventy-five years of age, had hypertrophy of the prostate 
which was cancerous A suprapubic prostatectomy was performed May 26, 1921 Sixty 
milligrams of radium were applied through the suprapubic wound and thirty milligrams 
through the rectum for eighteen hours Immediately after operation the temperature 
was normal, pulse go, and respiration 22 Two hours later the patient began to bleed 
profusely from the site of operation His condition rapidly became critical The pulse- 
rate increased to 160, and the blood-pressure was 75 systolic, diastolic not obtainable 
He was transfused by the direct cannula method The blood-pressure steadily increased 
until at the end of fifteen minutes of transfusion, the systolic pressure was 115, diastolic 
85 The pulse-rate fell to 120 Following the transfusion there was some bleeding for 
only a short time The patient is now symptom-free, four years after the operation 

Case II — Mr S B G , seventy-seven years of age, was operated upon April 22, 
1922, for benign hypertrophy of the prostate by the perineal route The patient left 
the table in good condition Two hours after the operation he was found to be bleeding 
rather freely, necessitating reinforcing the packing His pulse at this time was 100 and 
weak, his systolic blood-pressure was go, diastolic 55, and the patient felt faint Direct 
transfusion of blood was given for twenty-two minutes, after which his systolic blood- 
pressure was 108, diastolic Co There was no further bleeding and recovery 
was uneventful 

Case III — Mr JIB, seventy-three years of age, was operated upon May 10, 
1922, by the perineal route A moderately large cancerous prostate was removed and 
sixty milligrams of radium were inserted in the wound and allowed to remain twenty- 
four hours He left the table in good condition His pulse was 118, systolic blood- 
pressure 130, diastolic 80 Two hours later the systolic blood-pressure had fallen to 95, 
diastolic 60, and pulse was 100 He was pale and his extremities were cold There was 
very little loss of blood His blood-pressure continued to fall until three hours after 
operation, when the systolic pressure was 70 and diastolic 20 At the end of a twenty- 
minute direct transfusion the systolic pressure was 115, diastolic 70 There was no 
further fall in blood-pressure and he made a satisfactory immediate recovery He died 
twelve months later of a recurrence of the cancer 

Case IV — Mr R W C , sixty-five years of age, was operated upon by the supra- 
pubic method for benign hypertrophy of the prostate, January 16, 1924 The patient 
left the table in good condition, his pulse 120 and of good volume He did fairly well 
for about two hours when his pulse became weak, the systolic blood-pressure 100, dias- 
tolic not obtainable Temporary improvement was obtained by the application of heat 
and by lowering the patient’s head Four hours after operation, his blood-pressure could 
not be obtained After the administration of three grains of caffem, the systolic blood- 
pressure was 60, diastolic not obtainable After direct transfusion for eight minutes the 
systolic blood-pressure was 90, diastolic 45 He continued to improve, and twelve hours 
later his systolic blood-pressure was 120, diastolic 60 He was discharged, well, forty- 
three days after operation 
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Casi V— Mr R 13 M, fiftj-si\ jt.irs of age, was opciatLcl upon b) the suprapubie 
method foi hemgn lij pci iroplij ol the piodatc, Julj JO, 19^) llic piticnl left the table 
ai good condition, bjbtolic hlood-pressiiie iV’, (h istolie pulse no Six iioiirs later Ins 
systolic picssuie was 130, di.istolie 80, and pulse 100 Hie lolluwing nioriung the 
systolic piessure had dropped to no, diastolic 74, pulse 60 Dm mg the da\ liis blood- 
pressure continued to fall and pulse-i ite increased, until it 7 I’M the systolic blood- 
pressure was 88, diastolic 58) and jinlse 120 J here had been \ei3' little bleeding and Ins 
h.xmoglohm was 80 At the end ol ten minutes of direct tr.iiisfusion the sjstolie prcssuie 
was no, diastolic 58, and pulse 100 1 liirtj minutes aftei the transliision liis systolic 

blood-pressure was 115, diastolic 60 Hit da\ loilowmg the transfus.on liis systolic 
pressure was 122 , diastolic 70, pulse 88 Ills eoin.ileseenee w.is uneventliil 

Casl VI — Air S H G, si\ti-si\ years ol .ige, was ojierated upon by the perineal 
route, February 23, 1925, for by pci tropin 01 the prostate which was cancerous Sixty 
milligrams of ladium were ipplied m the wound lie left the table in good condition 
His pulse was 108, systolic pressure 124, and diastolic 70 i he hlood-pressuie lemamed 
the same duimg the first twche hours alter oper.ition, the pulse mere ismg to 120 The 
following moining the systolic hlood-piessurc was di.istolic 58, pulse 140 His 

tcmpciatuie was 104, abdomen distended, md he was hiceoiighmg and \omitmg At the 
end of nine minutes of ti insfusion the hlood-piessure w is uneh mged, hut two hours 
later the systolic pressure was 130, diastolic 70 Ibis impioeeiuent lasted only about 

five houis, when his hlood-prcssure begin to f.dl igain md he died forty -eight hours 

after opeiation, appaiciUly from an o\erw helming tox.eini.i or infection 

Case VII — Mr ASF, fifty-nine years of age, w is operated upon No\embcr 19, 
1924, for carcinoma of the prost itc by the perineal route He lett the t.ihlc m good 
condition, with pulse 100, systolic hlood-prcssure 128, tiiid diastolic 70 About three 
hours after the operation he began to show a considerable degiee of shock, systolic blood- 
pressure 90, di istolic 50 He was relieved by the admmistiation of 5 per cent glucose 
solution intravenously, his blood-pressure steulily inci easing until at the end of twelve 
hours his systolic prcssuie was 120, and dnstolie 70 The following day Ins abdomen 
became distended and he w’as greatly distressed by eonst int v omitmg and hiccoughing 
which persisted until his death During this tune his pulse varied trom loS to 120, 
his temperature w.is never above 100 and he excreted a s.itisfactory amount of urine 

On the fifth day following operation 5 per cent glucose solution was again given intra- 

venously because of his inabilitv to take fluid in any otbci way When be had taken 
200 c c of the solution he bad a chill and the glucose solution was discontinued Follovv'- 
ing the chill he was in collapse, sy'stolic hlood-prcssure 100, diastolic 74, and pulse 140 
After a tiansfusion lasting eight minutes his systolic blood-pressure vvis 112, diastolic So 
pulse 130 The improvement wais only tcmpoiaiy and he died twelve hours later 

All of these patients were below the av'ciagc as operative nsks The olcle'-t 
was seventy-seven yeais old, the youngest fifty -six, and the aveiage of then 
ages was sixty-eight yeais Foui had tauinoinatous pi estates and all of them 
some degree of aitenosclerosis 

In two cases transfusion was given because of hemoirhage, in tw^o because 
of shock, and in three because of giadual failuie of the circulation and 
inability to rebound Ihe four patients tiansfused foi hemoiihage and shock 
were immediately leheved of their distiessing symjJtoms and made uneventful 
recoveries Of the three other patients, one lecoveied and two died The 
patient who recovered showed no serious symptoms befoie tiansfusion except 
a gradual fall of blood-pressuie and a feeling of weakness He was trans- 
fused thiity-six hours aftei operation when his blood-ptessuie had fallen to 
88 systolic, and 58 diastolic He showed immediate impiovement and made 
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an uneventful lecoveiy Of these five patients, one with a cancel ous piostate 
died twelve months following opeiation fiom lecuiience of the cancer The 
other foui, one of whom was opeiated upon for caicmoma of the piostate 
foul yeais ago, aie now m good health 

The two patients who weie not benefited by tiansfusion had carcinoma of 
the piostate In one of these patients (Case VI), sixty milhgiams of ladium 
in needles weie mseited in the wound for twenty-four houis He did well 
for twelve houis, when his pulse-iate began to increase and his blood- 
pi essuie giadually to fall Theie was also a use in tempeiature and he was 
gieatly distiessed by persistent hiccough, vomiting and distention He was 
tiansfused twenty-four houis aftei opeiation with appaient temporal y benefit, 
but died thirty-six houis latei The other patient showed considerable shock 
three hours after opeiation, which was leheved by the intravenoua adminis- 
tration of 5 pel cent glucose solution He developed marked distention, and 
vomited and hiccoughed continuously Five days after opeiation he was 
again given 5 per cent glucose solution intravenously because of his inability 
to take fluids otheiwise This was discontinued on account of a chill aftei 
200 c c had been administered A direct tiansfusion of blood was then given 
Theie was only temporal y impiovement and he died twelve hours later, 
appaiently a cardiac death 

It IS evident fiom a study of these cases that blood transfusion is not a 
panacea foi all the ills that befall the piostatic patient The two patients 
who died gave evidence of a rather piofound toxEemia Both of them suf- 
fered from intestinal paresis, accompanied by vomiting and hiccough, and 
the pulse became rapid within a few hours after each patient left the table 
and lemained so until he died One of these patients (Case VIT) suffered 
a considerable degree of shock immediately following operation, and although 
he responded to the intravenous administration of 5 per cent glucose solution, 
it is possible that a blood transfusion instead would have given him a better 
chance It is evident that oui faith was too gieat m expecting benefit from 
transfusion after the patient was completely exhausted, nor have we a right 
to expect improvement when the patient has been oveicome by a toxiemia 
01 an infection 

Transfusion of blood is of great benefit as a general tonic to the aniemic, 
debilitated old man duiiiig his prepaiation for pi ostatectomy and in the 
treatment of shock, hemorrhage, and the general asthenic state following 
prostatectomy The matching with the patient of suitable donors should be 
a part of the pieparation for every prostatectomy 
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EFl'ECl or MIXED TOXINS ON RECURRENT SARCOMA 
OF THE TESllCLE 

Du William B Colli picsentecl <i child i\ho had a historj of a trauma 
at twenty months of age, a few months pnoi to the aiipcarance of a tumor 
in the lelt testicle wdnch w'as fust noticed in Ma}, 1917, and which giew to 
the size of an orange 111 ihiee w'celvs Rcinoial of the testicle at this time 
was done by Dr D P Muiphy, of Elmira, Kew' Yoik Three weeks later 
a lecurrence took place wdnch giew rapidly and iinohed the glands of the 
gi om A second opei ation w'as pei formed b} Doctor Murph} about tw^o 
months aftei the hist one This, also, was follow’cd b\ a rapid recurrence 
of still more lapid giowth The patient w'as refeiied to Doctor Coley 
Octobei 19, 1917 Ph)sical examination at that tune rc\ealed a tumor the 
size of tw^o fists, extending dowm the thigh foi a distance of six inches, the 
lowei third of wdnch w'as a fungating mass wuth a foul smell and discharge 
The tuinoi, wdnch did not ex'tend upw^ard be}ond the external ring, was 
removed, and the wound w’as closed with skin fiom the other side of the 
sciotum The patient w'as immediately put upon the mixed toxins of ery- 
sipelas and bacillus prodigiosus (No other tieatinent ) 

Pathological repoit by Dr James Ew'ing (Deceinbei, 1917) “The speci- 
men IS a round, solid, soft, elastic tumor mass, 7x8 cm , it fungates through 
the skin over an area of 4 cm wide, a poition of skin accompanj'ing the speci- 
men On section the tuinoi is smooth, tianshicent, hemorrhagic along the 
fungating edge It is circumscribed by an indistinct capsule No portions 
of the testicle aie visible in the single gioss section On inicioscopic exami- 
nation the structure is composed of laige and small groups of laige polyhedial 
and spindle cells of indiffeient embi^'onal tj'pe, consisting chiefly of h}per- 
chromatic nuclei These cell gioups giade off into an abundant mucinous 
tissue of myomatous type and eveiy giadation from polyhedial to stai -shaped 
cells may be followed Some cell clusteis sui round blood-A'essels, which are 
not numerous There aie scanty small jjoints of neciosis The diagnosis 
IS embryonal carcinoma of testis, with transition to pseudosaicomatous struc- 
ture ” Doctor Ewing, latei reviewing this case stated, that the diagnosis 
embryonal carcinoma,” as given in his lepoit, w'as an eiior, and that he 
regarded this as one of the very few cases in which he w'ould make a definite 
diagnosis of “ saicoma of the spindle- and round-cell type ” 

The toxin treatment was continued at home by the family physician In 
view of the marked improvement m the patient’s condition, it w'as thought 
safe to discontinue the ti eatment at the end of a few' months About a yeai 
and a half later, anothei nodule the size of a pea, appeared m the neighborhood 
of the seal This w'as removed and pronounced by Doctor Ew'ing to be of the 
same structure as the original tumor The toxins were then resumed and 
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kept up for an even longei penod than befoie At the present time, seven 
years and eight months aftei the last operation, the patient is m excellent 
condition with no trace of a lecurience 

In view of the fact that frequent opeiations had failed to contiol the 
disease m this case it was onty fair to ciedit the recovery to the prophylactic 
toxm-ti eatment In a pievious papei on “End-results m Malignant Disease 
of the Testis” (Annals of Surgi-ky, September, 1923), Doctor Coley 
stated that, m 10 cases 111 which the toxins weie used, alone in 9 cases and 
combined with radium 111 i case aftei opeiation m the hope of preventing a 
lecuiience, 9 weie living fiom 3 to 14 yeais aftei opeiation, and 4 weie alive 
fiom 10 to 14 }ears later Since the publication of this paper, one othei 
case has gone beyond the thiee-yeai period of recovery 

SUBFASCIAL LIPOMA OF THIGH 

Dr William B Coley presented a man, sixty-two years of age General 
health excellent On Maich 5, 1925, he first noticed a swelling of the right 
thigh occup3ang chiefly the whole anterioi portion He paid little attention 
to it as it was not associated with much pain The swelling continued to 
mciease m size He consulted a suigeon in Philadelphia, who regarded it as 
an inopeiable fascial saicoma and lefeiied the patient to Doctoi Coley for 
toxin- and radium-treatment 

Physical examination on Apiil 20, 1925, showed marked enlaigement of 
the whole thigh extending fiom Poupart’s ligament to the upper bordei of 
the patella, downwards to the femoial vessels on the inner side, and well ovei 
the outei aspect of the thigh The tumoi was soft in consistence and had the 
typical “feel” of a multilobulated lipoma The cential upper portion of 
the tumoi was of firmer consistence and simulated a sarcoma 

April 25, 1925, opeiative incision revealed a large tumor lying undeineath 
the quadiiceps muscle, extending down to the femur itself and internally m 
close pioximity to the femoial vessels The great bulk of the tumoi had 
the typical gross appearance of a lipoma The central and deeper poition was 
markedly adheient to the muscle, fascia, and periosteum, overlying the femui 
so that dissection was somewhat difficult Howevei, the entiie tumoi was 
lemoved en masse and the large wound was closed with drainage The diain 
was removed at the end of forty-eight hours and the wound healed by pi unary 
union Examination of the tumor after removal showed an apparently typical 
lipoma, howevei, in the cential poition theie was a lounded mass much 
firmer m consistence than the rest of the tumor, having the macioscopic 
appeal ance of a sarcoma 

Pathological report by Dr F M Jeffiies (May, 1925) “The giowth 
from leg is a multilobulated lipoma with one hard nodule which, on fiiither 
study and mature deliberation, I am convinced that we are here dealing with 
an inflammatory pi ocess alone ” 

Pathological report by Dr Francis Carter Wood (May 21, 1925) I 
have examined the thiee sections which you sent me One is fatty tissue with 
a slight amount of lymphoid infiltiation The other two showed dense con- 
nective tissue with veiy much thickened blood-vessels, and again a heavy 
lymphocytic infiltiation I see no evidence of tumor The thickening of the 
vessels, the peripherally aiianged lymphocjTes and the general Ijmiphoid infil- 
tration, suggest syphilis — though I piesume this has been excluded In any 
case I should ceitainly not feel that the sections sent to me warranted a 
diagnosis of an)'" tumoi except a lipoma ” 
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Doctoi Cole} said that the only othci case in his experience that at all 
lesembled the piescnt one was admitted to his senice at the Memorial Hos- 
pital seveial }eais ago This patient a middle-aged woman, had a tumor of 
SIX to seven yeais’ diiiation, occup\mg the whole jiosteiior portion of the 
thigh Heie also, a diagnosis of fascial saicoma had licen made hut the 
“feel” of the tumoi suggested a li])oma Opeialion ic\ealcd a li])omatous 
tumoi w^eighing seven i:)Ounds This patient was showm befoie the New York 
Suigical Societ} The case piesentcd this e\enmg differs from the one just 
lef erred to m that the tumoi was of sliortei duiation, but it is fair to assume 
that the tumoi had existed foi a much longei period than the patient realized 

Dr Edw'in Bli:r said that he had seen a number of aiborescent lipomata 
somewdiat similai to Doctor Cole}’s case, and one patient he had obser\ed 
over a period of nine }eais who had a laigc lipoma of this t\pe running in 
between the muscles appaienth originating m the jioplitcal space The 
jDatient w^as opeiated upon m 1916 for the original lipoma wdnch lecuiied and 
w^as le-opeiated upon m 1922 At this time she w.is also operated upon for 
lipomata undei the fascia m the right inguinal region and another one at the 
loot of the neck All specimens were leportcd lipomata In 1924 the 
patient returned wnth anothci huge lecurience m the popliteal space, which 
again proved to be an arboicscent tumoi lunning around the \essels and 
nenes m betw^een the hamstring and flexor muscles as w'cll as closeh attached 
to the calf muscle The tumoi was remoied with some of the attached 
musculatuie, and this tune micioscopic examination — though the tumor 
seemed identical macioscopicalh with piCMOus tumoi s rcmo^ed showed 
“ saicomatous degeneiation ” 

It w'ould seem from this expeiience that some of these benign lipomata 
may undergo sarcomatous changes Owing to their peculiai giow'th running 
m betw'’een various structmes — muscular, vascular, etc a comjilete eiadication 
may be most difficult especialh as dm mg the dissection 01 enucleation, pieces 
of the neoplastic tissue aie pi one to be bioken ofi fiom the main tumor 

SARCOklA or TIBIA AND FIBULA 

Dr GuiLroRD S Dudley piesented a man fift\ -eight }eais of age, wdio 
entered the Second Surgical Division of Bellevue Hospital, April 6. 1925 
He had had pain and sw^elling m the legion of his right ankle for the past 
yeai His only historj of tiauma w^as of having “turned ” this ankle thiee 
jeais pieviously Restoration to normal follow'ed thiee months of suppor- 
tive strapping 

Examination showed a soft lounded smooth contouied, w^ell-outlined 
sw^elling on the lateral aspect of the right ankle measuring about 6x4x2 cm 
Its posteiioi bolder was m contact wnth the external malleolus The skin 
w''as movable^ over the tumoi , but the tumoi was not movable upon the deeji 
stiuctures Theie w^as no “ egg-shell ciackle 01 evident enlaigement 
of the superficial veins There was consideiable cedema of the entire low^ei 
leg, but no enlargement of the inguinal nodes 01 othei evidence of inflam- 
mation The X-ray showed tw^o aieas of bone absoiption, one in the distal 
extremity of the tibia and one in the distal extremit} of the fibula Theie 
were also visible a few calcific tiabeculje in the soft tumoi mass Chest 
X-rav showed a widening of the aortic aich, but no metastases X-rays of the 
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lemaining long bones showed no abnoimalitv The pte-opei alive dm^nosib 
was “ Giant-cell Tumoi.” 

With a toiiimquet on the thigh, he was operated upon on Apiil 13, 1925 
The palpable tumoi consisted ot biowmsh, f liable, neoplastic appealing 
mateiial encapsulated fioin the soft pai ts and the ankle-jonit, liut continuous 
with tumoi tissue within both the tibia and fibula The baiiiei between the 
tumoi and the joint, however, was so thin that it was broken tinough in the 
attempt at lemoval, theieb}' exposing the lateial aspect of the joint It was 
impossible to decide fiom which bone the neoplasm had prnnaiily aiisen 
The tumoi tissue within the bone did not lesemble cm 1 ant lelh, but was of 
a giayish-white gianiilai appeal ance. Its lemoval left an o\oid cavity in the 
fibula 2 cm in length and 1 cm in bieadth and a spheiital cavity in the tibia 
4 to 5 cm m diameter A thin shell of aiticulai cai triage effeaually excluded 
the tibial poition of the tumoi fiom the ankle-joint Ihe cavities m the tibia 
and fibula left by cuiettage weie tieated with pme cailiolit acid and alcohol, 
and the tourniquet lemoved A lathei jnofuse ou/e ot blood was disiegaided 
and the skin wound closed without diainage A culture taken tioin (he tibia 
pioved to be steiile The wound healed by piinian union 

Doctoi Symmei's pathological report was “ Specimen ut a piece 

of tissue measunng 55x4x2 cm and about 50 to ()o ‘■inallcn lai i-! \aiiuus 
sizes All present the same appearance and are n'how' sh m rolui mcl (liable 
m consistence. 

Micioscopic Sections show two types ot gioutb in one ihc p’ evading 
cell IS a fibroblast which appeals to be a lathci maitui' <1 n -n iMaccs this 
fibi oblast appeals to be capable of developing strand < oi n mne c'u tivc tis- 
sue Among the fibi oblasts aie considerable numbci o! ^ j s unxm mv leated 
giant cells One can make out here and theie, m idd/uion ^mad nunii ms of 
thm-walled appaiently newly foimed capillan ■'''i-ek la atbci pbuM the 
ground substance is made up of matuie looking bb uM c ir.i .nnong 
which, in about equal niimbeis, aie laige giani ( )'-> ot ibt np- 1 anully 
encountered both 111 the peiiosteum and endo-i^iiiu , iI'Mc u (t j sing 
multiple well-foimed, small, modeiately chioma's ra-Uci In 

some of the sections, musciilai and fatty tissues iim ci 1 - hid' "m an 1 in (he 
inteistices are nunibeis of infiltrating tumoi cells Ir on. uq i ik 1 n. the 
histology alone to indicate the natuie ot the tuinoi an! the { i one 

would be mclmed to say that the giowth is non-nud'gji u’t md 'b' p (rI'cs!^ 
good Histological signs of malignanc} aie notuinat'-h imubi’n'' be wove 1 
In the present case, taking into consideiation the man's ''g( , (b< (.^cl that 
the tumor was soft, that at operation it was found to extenu the boi.v 

capsule, and that chmcallj^ and histologically theie are sign'- of mfdtntion of 
muscular and fattj'’ tissues, it seems to me that the tumoi mimt be icgarded 
as at least locall}'^ malignant and that local recurrence m to ])C c'pected 
Although the question is one which lequiies exalted surgmal judginenl, it 
seems to be that amputation ought to be seiiouslj'' considered since theie is no 
reason to think that this tumoi may not ev^entually metastasize to distant parts 
Diagnosis “ Spindle- and giant-cell sai coma ” 

Doctor Ewing, who saw the micioscopic slides, stated that, m the alisence 
of repeated suigical insults, metastasis would not occur although the lesion 
might recur locally He advised against amputation 

The uncertainty of the outcome and the piolonged convalescence to be 
anticipated as the lesult of conseivative measuies were contrasted to the 
patient with the comparative ceitamty and lessened peiiod of invalidisrn to be 
expected to follow amputation He chose to hav^e the leg remolded An 
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amputation thiough the middle thud of the lower leg was done on April 
25, 1Q25 

The case piesents thiee unusual featuies ist. the age of the patient, 
2nd, the location of the saicoma, and 3id, the apparent simultaneous mvohe- 
ment of two bones 

Dr John A Hariwull said that this patient illustiates the diffieult} of 
diagnosing these cases and of knowing exactly how to classifc them 
Symmers doubts what tciminolog) to give this disease, hut Ewing believes 
it to be a benign tumoi and that it will eontinuc as a loeah/ed tumor it not 
subjected to suigical insult, as he calls it It was to he hoped that this ease 
would bring out a discussion as to wdiethei it should he attacked surgically, 
or if one should trust to its being benign and onl\ on the action of other 
curative agents than the opeiatnc All surgeons ha\e had good success 
with taking out such tumors and theie has been some success wnth radiolog\ 
The diagnosis is almost impossible until the tumor h.is been cut into If am 
of the membeis have had successful cxpencnce with othci than the opeiatne 
tieatment, it w'ould be interesting to ha\e it repeated 

Dr Wm B Colia stated that Doctor Dudle\ h.id gi\en him an oppor- 
tunity of examining the X-ra\ pictures and the slides before the operation, 
that he had achised conseivatnc tieatment with toxins and ladium for a 
biief period befoie amputation, and that his leason for so doing was based 
on the fact that in a numbei of similar cases in which he had st rough uiged 
amputation, but the patient lefused to peimit it he had smceeded in effect- 
ing a cuie by conseivatnc tieatment Doctor Cole\ bchc\cd that two or three 
of these cases w'Cte of sufficient intcicst to justif\ mentioning them m 
this discussion 

Case I — L G , female, nineteen \eais old, was admitted to the Hospital 
foi Ruptured and Crippled in Octobei, 1914, w'lth a swelling of the femur 
of four 01 five months’ duiation In this case, not onh the lower end of the 
femur was destroyed, but the w’hole knee-joint w'as invoiced Amputation 
was stiongly advised by Di V P Gibney and Doctor Coley, but the patient 
refused to have it done While an exploiatory operation was pei formed, no 
attempt was made to remove the tumor Micioscopic diagnosis by Doctoi 
Ewing Giant- and spindle-cell sarcoma of moderate malignancy While 
this case is registered in the Bone-saicoma Registi} as a benign giant-cell 
sarcoma, a diagnosis of malignant tumoi w'as made b\ Di Fiancis Cartel 
Wood, as well as Doctoi MacCaity and Doctoi Biodeis of the Mayo Clinic 
The patient received no othei treatment than the mixed toxins of erysipelas 
and Bacillus prodigiosus, which was kept up foi neaily a year She made 
a complete recovery, and has icmained well now ovei ten yeais She w^as 
shown before a clinic at the Memorial Hosjiital seveial wrecks ago 

Case II C S, female, twenty-nine yeais old. was admitted to the 
Memorial Hospital in Novembei, 1916, with a tumor which had completely 
destroyed the lower end of the femur, the knee-joint, and had also invaded 
the upper end of the tibia Amputation had been advised by a surgeon at 
St Vincents Hospital, and in view of the extensice involvement of the 
disease. Doctor Coley believed theie was little hope of saving the limb and 
therefore, also, strongly urged an amputation , this, how^ever, the patient 
refused Doctor Coley then did an extensive cuiettage of the entire lower end 
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of the femtii, the knee-joint, and the upper end of the tibia, packing the large 
cavit)^ and keeping it clean with Dakin’s fluid The wound healed without 
any infection The toxin-ti eatment was begun on the second or third post- 
opeiative day, and kept up foi thiee oi foui months Just befoie she left 
the hospital, a steel needle of lOO me of ladium was mtioduced through a 
small sinus which still lemained, and left theie foi thiee hours, later on, 
a pack ti eatment was given exteinalh Within four months, the patient was 
able to get about without dutches, and within a yeai, the function of the 
limb was entnely lestoied and she was able to walk without any noticeable 
limp She lemained m excellent health until August. 1924, eight years later, 
when she died fiom hemoiihages following child-biith Doctoi Ewing’s 
diagnosis in this case was giant- and spindle-cell saicoma 

Case III — C F. female, seventeen jeais old, was admitted to the 
Hospital foi Ruptiued and Ciijipled on July 22. 1915, with a tumoi involving 
the iippei file inches of the tibia, the knee-joint, howevei. was intact, a thin 
laiei of caililage still lemainmg Amputation was stiongly advised by Di 
Royal Whitman It was decided to lij conseivatne ti eatment fiist, so aftei 
a thoiough ciuettage. the jiatient was put upon the mixed toxins In Januaiv, 
1916, the tieatment was discontinued foi a numbei of w^eks, during which 
time the disease lecuiied and giew' lapidly A second ciuettage was done 
follow^ed b) a lajiid lecuiience She was then tieated with one massive dose 
of radium, the mixed toxins w^cie kept up foi a piolonged peiiod The 
patient is w^ell at the piesent time, ten }eais lalei , she has complete lestoiation 
of function, and is able to w'alk wuthout suppoit of any kind The diagnosis 
in this case w^as giant- and sjundle-cell sai coma , benign t\ pe by Doctoi s Ewing, 
and Bloodgood, malignant h\ Dr Geoige Baiiie 

In view^ of these lesults, Doctoi Cole) believes that in most cential 
tumors of the giant- 01 giant- and spindle-cell t\pe, conseivative tieatment 
should be gnen a fan tiial befoie lesoitmg to amputation 

Doctoi Coley stated that he should like to emphasise the ]iouit hi ought 
out by Doctor Flaitw'ell that it was extiemeh difficult foi the suigeon to 
deteimine the malignancy of a central giant- and spindle-cell saicoma fiom 
the histological stiucture, as often experienced pathologists w^eie unable to 
differentiate the malignant fiom the benign type 

Although Doctoi Bloodgood in a papei entitled, “ The Giant-cell Tumor 
of Bone and the Spectie of the Metastasizing Giant-cell” (Suig, Gynec 
and Ob^f , 1924, vol xxxvii, p 7S4), coveiing 70 cases peisonally observed 
and 100 cases collected fiom the Bone Sarcoma Registiy, stated that he had 
never seen a metastasizing giant-cell saicoma, Doctoi Coley m his papei on, 
Prognosis m Giant-cell Saicoma of the Long Bones” (Annals of Sur- 
gery, Maich and Apiil, 1924). coveiing 50 consecutive cases personally 
0 served, repoited 10 cases in wdiich death had occuired fiom metaslases 
octor Coley added that since the publication of his papei he had observed 
ree other similar cases in which death had occuired from metastases 01 
extension of the disease The lesults in these 13 cases had led Doctor Coley 
0 regard the metastasizing giant-cell tumor as a leal '‘spectie” 

octor Coley stated it w^as only fan to mention that some of his early 
occurred many years ago when our knowledge of giant-cell sarcoma was 
cons! erably less than it is at present, on the othei hand, a number of the 
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cases lepoited weie of compaialively iccent obseivalion and had been exam- 
ined both by Doctoi Ewing and Doctor Bloodgood and had been pi onounced 
by them benign giant-ccll tumoi 

In answeiing the question laised b\ Doctoi Haitwcll as to the liest method 
of ti eating these cases whethei bv ladium or X-iays alone oi by suigeiv 
combined with toxins, or X-rais oi ladium. Doctor Coley cited the results 
obtained at the Memorial Hospital At this institution, up to Janiiai}, 1925. 
there have been treated 26 cases of giant-ccll tumoi with X-rai s 01 radium , 
this includes 13 cases in which no piCMous biops} 01 suigical mtei\ention 
was emplo}ed, of these 13 cases onh i patient has lemamcd alne and well 
ovei three yeais Of the remaining 13 cases in which X-ra}S 01 radium weic 
used aftei curettage 01 exploratoiv opciation, 4 aie alixe and w^ell from 
three to fi\e yeais (the limb was sa\ed m thiee of these cases) 7 w'cnt on to 
amputation, and 4 aic dead In anothei gioup of 21 cases ticated pcrsonall} 
by suigeiy alone 01 suigen combined with toxins and 1 admin, the following 
lesults weie obsened 16 patients aic alne and well from thiee to eighteen 
veais (the hmb w’as saved in 12 cases) , in 9 cases amputation was pei formed 
(as a piimaiy measuie in 4 cases) and 3 are dead 

Doctoi Cole} stated that while future eMclence ma\ possihlj show' 
X-iays 01 ladium to he the method of choice, the icsults thus fai obtained 
have led him to the following conclusion that, singical ticatment (curettage) 
follow'ed by the use of carbolic acid 01 7 inc snliihatc and then by the use of 
the mixed toxins, eithci alone 01 combined wMth ladium. }ields the best 
lesults Ceitainlv, the period of chsabiliti is veu much shoitened b\ the 
suigical tieatment Furtheimoie the lattei pioccduic pcimits a careful 
histological study of the stiuctuie of the tumor, wdnch is a gieat advantage, 
and wdnch is not possible in cases treated In X-ia}s or ladium alone wdiere 
the diagnosis is based upon clinical and X-iav findings A study of the 
Memoiial Hospital senes show's that theie had been an eiioi in diagnosis in 
about twenty-five pei cent of the cases m w'hich the diagnosis w'as based upon 
clinical and X-iay evidence 

CARCINOMA OF THE RECTUM 

Dr John A Hartw'ELL piesented a man w'ho had come undei his care 
with the history of having been opeiatcd upon foi cancel of the lectum by 
Di Arpad Gerster, at Mount Sinai Hospital, in 1S84 The opeiation had 
been pei formed by the pei meal loute and a pei meal anus formed Doctor 
Hartwell stated that he had been unable to find a lecoid of this case or to 
identify it 111 any of Doctoi Geistei’s wiitings Di John Geister has kindly 
looked through Ins fathei’s lecords without success, so that the only knowl- 
edge of the pathological condition comes from the patient’s statement that 
Doctor Gerster had exhibited him as a case of caicmoma of the rectum 
The patient remained satisfactorily well, without undue trouble fioin the 
pel meal anus, until about five yeais ago, when a piolapse began to develop 
This gradually increased and he came to the hospital to get relief because of 
the incontinence which became worse, and the consequent mucus dischaige 
which was present He was operated upon on Maich 6, 1925, for this 
condition Through a supra-pubic incision the piolapse was 1 educed by 
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ti action on the i ecto-sigmoid Foiii cnculai peiitoneal la}ers of siitines vveic 
then taken aiound the pelvic peiitoneum and the lateial walls in such a way as 
to fix the lectuin within the pelMS Theie weic no cMdences of any caici- 
iioina eithei in the livei, the peiitoneal glands, oi about the lectum It 
was difficult to deteimine how much of the lectum had been lemovcd, but 
it was estimated that the lecto-sigmoid had been diawn down some five or 
SIX inches Except foi a slight laxity of the mucosa, the opeiative pioceduie 


had Clued the piolapse 

Doctor Hart \m:ll pi esented thiee othei cases of caicinoma of the lectum 
opeiated upon b> himself. In the ladical combined abdominal and iieimeal 
method The fiist patient was opeiated m Jaiiuan. 192T, at the age of 
seventv-lwo ITe had been cntiieli well until six montbs befoic that tim;! 
Then theie developed a diaiihcca with blood 111 his stools and tenesmus 
at defecation He had lost twcnh pounds in weight, but in spite of this he 
was in leasonabh good condition Rectal examination levealed a ciatei-like 
ulcerating mass about foui inches abo\e the anus At opeiation theie was no 
appaient extension of the giowth be\ond the icctiim itself, though at one point 
it had pencil ated to the jieiitoneal coat The opcialion was done m one 
stage by the well-estal)lishcd technic of mobilizing the loner sigmoid, ligation 
of the infeiior mesenteiic aitei) and eleaimg out all the tissue suiioundmg 
the bowel as fai down as the piostate A jieiiloneal puise-stimg sutuie was 
then placed around the pelvic peiitoneum. the bowel sectioned betw^een tw'o 
clamps and twm ends inveited The distal end w'as foiced into the pelvis and 
the purse-stung sutuie tied The pioximal end w'as bi ought out through a 
lateral McBuiney incision fiom an aitificial anus The patient w^as then 
placed in the exaggerated lithotomy position, anus closed wnth a heavy purse- 
stiing sutuie and incision made baclavaid fiom the peimeum encii cling the 


anus and ending ovei the cocc}x The ischiorectal fossai w^re opened on 
eithei side, the levatoi am muscles cut. and the dissection caiiied upward 
until the segment of bow^el w^as entirel} fieed to the point wdieie the abdominal 
dissection had ended The remaining caiit} w^as left wide open and packed 
wnth vaseline gauze The histological giow'th wms a malignant adenoma 
with definite gland alveoli infiltiating the submucous and musculai coals 
Post-opeiative course w^as une^entful Patient made a good lecovei}’’ m 
every way and the large posterioi wound healed lapidly To date the patient 
is in excellent health, is wmrkmg legulaily. and has \eiy little inconvenience 
from the colostomy 

Second patient, sixty-four yeais old, opeiated on Maich 7. 1924 PIis 
histoiy had been similai to that of the fiist patient, but had onh been of foui 
months diiiation The cancel w^as seen by the pioctoscope about 6 to 8 inches 
irom the anus Patient w'as in good geneial condition, his lecl blood-cells 
5,300.000 and his Hb 95 pei cent He had lost only ten pounds in 
weight The opeiation was peifoimed exactly similar to the one just 
escribed Theie was, howevei, a gieat deal of difficulty in seveiing the 
sigmoid and rectum because of adhesions and the fact that the sigmoid was 

ri u making a complex aiiangement which was 

1 cult to interpiet Patient, however, stood the opeiation well, but as a 
p ecaution was given 450 c c of blood at the end of the operation His 
ecovery was complicated by a seveie infection m the abdominal wound, and 
c apparent connection between the peritoneal and pelvic cavities He how- 
bpaRh^^^°TTi^ without undue delav, and at the present time is in excellent 

colostomy is functioning satisfactorily The pathologist’s 
report IS adenoma destruens 
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The third patient, age ^^ft}-se^en, was opeiated upon January i6, 1925 
His history had extended over a period of ten months, uith lileeding from 
the rectum Pie was not m vei y good ph^ sical condition and showed marked 
constitutional evidence of the disease Rectal examination showed the cancer 
to be about foui inches fiom the anus and seemed to be of an encircling 
ulceratn^e natuie The opeiation was done by the same technic as the two 
pievious ones, except that the colostom}’- was done in the inidlme The com- 
parison of these three patients does not seem to show that the inidlme colos- 
tomy has any advantage ovei the lateral position It A\as found that the 
growth was lather closel) adherent to the piostate, and in separating it a 
small lent was made m the urethia This could easily ha\c been closed but 
It was decided that the intioduction of a perineal catheter would not complicate 
the condition and would pre^ent ovei distention of the hkidder, which had 
occurred m a pievious case In that case the overdistention was not recog- 
nized until It had produced a jiressuie necrosis in the bladder wall, which m 
turn was followed b} a gangienous c\stitis and caused the death of the 
patient The presence of the pci meal cathctci in no \\a\ interfeied with the 
healing of the wound, though theic still remains a ‘^mall perineal urinary 
fistula, which is continually growing smaller Unfoi tunately the specimen in 
this case was lost between the opeiatmg room and the laboiatory, so that no 
microscopical leport is available Examination at the time of the operation 
levealed a haul scirrhus caicinoma of an annulai t\pc about four inches 
above the anus, and extending upward fiom this for a distance of at least six 
inches was a haul pencil-like growth, wdiich on section gave the gioss appear- 
ance of caicinoma Doctor Haitwell leported that he had seen one similar 
case in which the carcinoma as detei mined Iw the microscope had extended up 
the posteiior w^all of the bow'cl m this wa} for a distance of tw’elve inches 
The possibility of such an extension is an impoitant consideration in recom- 
mending the combined opeiation lathei than the posterior alone He w'as 
fully convincedi that the combined opeiation woth an abdominal colostonrs 
was the operation of choice In his expeiience he had been able to perfoim 
this operation always m one stage, the patient had stood the operation w'cll 
and with proper pie-operative piepaiation and a possible tiansfusion, he 
believed there weie few cases in wdnch the tw’^o-stage procedure of the opeia- 
tion was advisable While theie had been fatalities m his senes, there was 
none in which the two stages wolild have lessened the dangei One fatalil\ 
had resulted fiom anuria, one from gangienous inflammation of the urinai} 
bladder, and one in which the opeiation should not have been attempted as 
the cancer had involved the uteius and pelvis to an extent that made its 
removal impossible 

Dr Edwin Bcer said that in connection with the opeiation foi carcinoma 
of the rectum — known as the Quenu operation, there were two important 
details which made foi rapid healing and might be considered as an aseptic 
removal of the bowel During the last few months he had availed himself 
of these and had been able to obtain an aseptic neaily primary wound closuie 
and dischaiged the patients three to four weeks aftei the operation 

The technic referred to consists m cutting acioss the sigmoid through 
the working incision betw^een two Payi clamps with a cautery , then the ends 
are inverted as the clamps are removed and the stumps lodinized The proxi- 
mal stump IS brought thiough a gndiron incision in the left iliac fossa and 
left closed until distention compels the intioduction of a tube, by which time 
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adequate union and protection of the wound in the iliac musculature has been 
effected The lowei stump mveited and lodinized m the same way is buried 
in the hollow of the sacium and subsequently removed by a posterior incision 
aftei the anus has been ciicumcized and closed ovei with a flap of the 
adjacent cutaneous tissue In this way the postciior incision is kept clean 
and the unopened gut with its contained new giowth is removed m one piece 
with glands attached This posterior incision in turn can be sewed up almost 
coinpletel}^ leaving m only a soft lubbei tube-diain in the hollow of 
the sacium 

The second point that is refeired to above, is the closure of the peritoneum 
in the flooi of the pelvis To avoid any pentoneal contamination fiom the 
posteiioi incision, a double layei of pentoneal sutuies should be made, the 
deepest layei being continuous, and the moie superficial of mteriupted sutures 
which gives a bioad appioximation of the peiitoneum acioss the flooi of the 
pelvis and closes all the avenues of infection For these two layers chromic 
gut IS used The woiking incision in the median line oi thiough the left rectus 
muscle IS closed m layers and protected with collodion dressing 

Attention to these details has diminished gieatly to the period of time that 
these patients spend m the hospital 

Dr George Woolsey said he believed some of these cases were quite 
suitable for a Mayo modification of the Kraske operation, if one can leacli 
with the finger the upper border of the tumoi and it is a recent case He 
has had several that have done well with this piocedure except m one par- 
ticular and that is that theie is likely to be some sloughing of the lower end 
of the rectum, especially posteriorly That leads to a moderate degree of 
stricture which can be readily treated He usually does a preliminary colos- 
tomy and explores the abdomen through the incision He agreed with 
Doctor Stewart that one should never operate without the consent of the 
patient to do a complete operation with colostomy if the conditions found make 
It necessary In a recent case the sigmoid mesentery was so short that he 
could not have brought the sigmoid down, but because the tumor extended up 
so far the complete abdommo-permeal operation was done as the operation 
of choice 

Dr Willy Meyer said that the combined operation is the operation of 
choice The fact that such an ascending, pencil-like infiltration is sometimes 
found, makes it clear that a large portion of the gut should be removed and 
that cannot be done from below alone The possibility of being able to 
palpate the liver, ligate primarily the inferior mesenteric artery and allow of 
pulling the sigmoid down as far as required, are the great advantages of the 
combined operation To his mind it should be done in one stage if possible 
With reference to preparation of the patient Many years ago it was 
recommended, if the tumor was not entiiely obstiuctive. to avoid the estab- 
lishment of an artificial anus by means of rather prolonged preparation The 
speaker had followed this experiment in a number of cases and in many had 
succeeded m getting along without an artificial anus The patients are daily 
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given largei amounts of castoi oil followed by high colonic irrigations 
This IS earned out for foui to five days pievious to opeiation Dining this 
time they are kept on a liquid diet and then laudanum is gi\en the last 36 
to 48 hours befoie opeiation However, the majoritv of suigeons to-day 
prefer colostomy 

Doctor Meyer refeiied to tw'o patients whom he had presented before 
this Society not long ago, one w'as opciated on four }ears ago, the other 
three years ago The foimei w'as m the earh 30’s, the othei m the 50’s In 
both cases the tumor w^as w'ell up 111 the pelvic colon and found to be attached 
to the posterior side of the uterus The combined opeiation was done in lioth 
in one sitting, it being necessai} to peel the tumor oft the womii The younger 
patient is entirel} w'ell to-day, the othci one in wliom it might liaA’e been best 
to do a h} sterectomj , had hei condition lieen more promising, ivas treated 
with piolonged ladiation and is also alnc and in a satis factor} condition 
to-day The combined method is highh to be recommended and ceitainh 
lepiesents the standard operation 

Doctor Hartwell, m closing the discussion, said that he washed onl} 
to add that these cases wath tliiee othei s. making sik in all, were the onh 
cases that had come on his Dnision at Bellevue since 1914, that w^ere in any 
sense operable out of a total numliei of 34 Two of these six were really 
not operable In one an attempt waas made to remove the tumor and the 
patient died the next da} The second w'as tieated by one of the other 
members of the staff and died shorth after operation Onh 4 in the series 
of 34 w'ere adMsedl} opeiable wdien admitted to the hospital Tw'O of the 
34 w'eie most favorabh localized but w'ere moperalile liecause of infiltration 
of the liver, which had developed w'lthin approximate!} a month from the 
time the patients had had the fiist SMiiptoms If the patient is pioperh 
prepared, including a tiansfusion before opeiation, he wall stand the ojieration 
in one stage without too much shock The one-stage operation is preferable 
because of the difficult} of lea\ing the segment of bow^el wuthout leakage and 
danger of sepsis befoie the second opeiation can be done 
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The Suegery or Pulmonary Ttii-rucLLOsiR By John 
BS M A , M D , Assistant Piofessoi of Suigcii in tlic Medical 
the Umvei’sitv of Michigan With mtioduclions b> Hngli Caliot M U . 
Ptofessoi of Suigei> and Dean of the Alcdical School, Unneisitt of Mahi- 
gan, and Edwaul R Baldwin, M A , M D , Dnecto. of the Tntdcau hmntda- 
tion and Tiudeaii School of Tubciculosis and of the Saianac Lnhoialon loi 
the Study of Tubeiculosis (Samuel D Gioss Pii/e, aw.udcd 1925 ) 
8 vo Lea and Febigei, Philadelphia and New Yoik, 1925. 

All who are inteiested in the ticatmcnt of piihnonai\ phthisis will find 
m this excellent w^oik a w'ealth of accinate mfoimation. of logical conclusion 


and of lehable advice 

With the exception of the subject of theiapcutic pucumothoiax cveiv 
known stiigical method of dealing with the lungs has been incsentcd The 
mannei is most scientific and thoiough Nothing has been ocei looked and no 
detail or sidelight has been omitted Induced pneumothoiax is discussed in <i 
w^ell-diawn compaiison wnth thoiacoplasty and othei puicl\ suigical pio- 
cedures. In reaching a conclusion wdneh fa\ois ihoiacoplastj, . Alexandci 
wisely wains ns that in detei mining these iclatne \alucs. statistics aie of 
little service, since the tjpe of the disease and its sc\eiit\ \aiies gicath m 
the cases selected for each pioceduie 

To list all the pmely suigical subjects which the authoi has coccied 
would not be possible in a leview^, it is sufficient to repeat that nothing is 
missing and that each opeiative pioceduie has been Mewled fiom all sides 
Definition, introduction and development, indications and selection of cases, 
advantages and disadvantages, methods of technic, pi e-opei alive and post- 
operative care and lesults, the lattei often compaied with those of othci 
measures, all aie tieated m masteily style Theie is a piofusion of examine 
and precept from the writings and statements of othei s each lefeience being 
accuiately placed in an excellent bibliogiaphy And ahvajs theie is the con- 
clusion of the wiiter, modest, yet with the stamp of authoi ity 

To illustiate the scope of this big little book, phienicotomv occupies 26 
pages, extrapleural pneumolysis, 22 pages, tubeiculous effusion and 
empyema, 15 pages 


As a human and personal touch theie aie poitiaits of a numbei of the 
pioneei workers in pulmonaiy suigery 

Alexander believes that in the United States, major opeiations foi pul- 
monary tuberculosis should be perfoimed m geneial hospitals lathei than in 
sanatoria, and he deploies the lestnctions commonly imposed on the admission 
0 these patients to the public wards The Unneisity of Michigan Hospital 
has established a fifty-bed division fo. the medical and suigical kre of 
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phthisis pulmonahs and it is to be devoutedly hoped that other institutions 
may follow this woithy example 

Speaking of treatment prepaialoiy to operation, the employment of 
digitalis to stiengthen the heait is appioved in spite of the dictum of the 
physiologists But, aftei all, accuiatc clinical observations m disease are 
worth consideiing as well as the lesulls of pine expei imentation 

In the selection of opeiative measures the author gives pieference in the 
majority of cases to the Wilms-Sauei butch paravertebral thoracoplast) , 
although in selected instances different foims of surgical therapy ma} be 
indicated, such as othei modes of ihoi acoplasty, pneumol} sis and filling, and 
even the drainage of cavities Pulmonan' resection is particularlv perilous 
and is only excejitionally to be lecommcnded 

The thoi acoscopy of Jacobaeus is regarded as of special value only when 
theie aie few and attenuated adhesions and satisfactoiy pneumothorax can 
be completed As a lule, thoracoplaslv is piefeiable 

The pictuies well illustiate the vaiious points of pathology and technic, 
the diagrammatic diawings being especially clear and explanatorj There is 
described and illustiated a composite laspatoiy deiised by the author foi 
simplifying the leseclion of iibs The writei of this leview can testif\ to 
the usefulness and convenience of this instrument 

Several tables and graphs showing lesults and accomjianymg conditions 
are useful foi refeience Pei haps the most impoitant one is that dealing 
with 1159 paiavertebral thoracoplasties icported 1918-1925 

In an introduction b) Doctoi Baldwin, theie is leference to extraoidinan 
difficulties undei which this book was written — of these its pages give no hint 
and Doctor Alexander is to be congratulated upon the spirit which has 
achieved one of the highest hteiai) honois of his piofession 

HowAun Ln iuxtiial 

Some Fukdampnial Consider a uoas in iiii: Troaimpni or Empyema 
Thoracis By Evarts A Graham, AB, MD, Member of Empyema 
Commission, United States Aimy, Piofessor of Surgeiy, Washington Uni- 
versity School of Medicine Octavo, no pages St Louis, The C V Mosby 
Company, 1925 

This book records the most impoitant advance m the tieatment of acute 
empyema since the disease was lecogni/ed as a suigical condition It is 
clearly and convincingly written and will be a lasting monument to the 
originality and lesouicefulness of its authoi Through the woik of Giaham 
and Bell which revolutionized the operative caie of empvema dm mg the 
influenza epidemic, thoiacic suigeons accepted the new operative standaidiza- 
tion in acute empyema The present volume condenses all infoimation so 
that within its few pages we have lefeiences beyond which it is hardly 
necessaiy to go 

There are foui sections, the fiist, entitled “Pathology,” deals mainly 
with the problem of open pneumothoiax, its mechanics and the conclusions 
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drawn from caiefully conceived experiment The impoitant lesson is taught 
that m the acute stage of empyema theie must be no permanent open pneumo- 
thorax, however small Finally, observation made during the epidemic of 
1918 appears to have fully justified the author's logic For example, the 
diop in mortality at Camp Lee fiom 48 per cent to 43 per cent Perhaps 
the most striking fact brought out is that lioth noimal thoraces may be 
simultaneously opened with as little danger as one, provided the total area 
of the openings is not too great to prevent lespiration — and the power to 
breathe under these changed conditions depends upon the vital capacity of 
the individual Thus a vigoious subject with a high vital capacity can with- 
stand a larger wound or wounds in his chest wall than one who is weak 
either by reason of congenital causes or because of disease, such as the 
pneumonia which usually precedes the empyema 

The importance of fixation of the mediastinum in opeiations upon the 
comparatively healthy pleura is stressed and the reasons for the safety of 
late thoracotomy for empyema is ascribed to the fixation of the mediastinal 
pleura by exudate This is supposed to occur in two or three weeks after the 
beginning of the pneumonia, and may be assumed to exist when aspiration 
withdraws frank pus instead of opalescent fluid 

Graham does not agree with Elsberg’s contention, that an animal with 
a thoracic wound will breathe more easily in the prone posture than in the 
erect or supine position It must be remembered, however, that when a 
patient is prone, and supported by a pillow so that his lower ribs are elevated 
well above the horizontal plane, the pleura may be incised in its anatomically 
lowest part with little or no respiratory embai rassment This appears to be 
due to the easy escape of the air through an opening which is now geometric- 
ally at the highest point and, perhaps also, because the phrenic movements 
with their powerful suction and expulsion are greatly limited in amplitude 
The other dangers of open piieumothoi ax — infection, circulatory dis- 
turbance and loss of bodily heat — are discussed The importance of Dakin’s 
fluid as a disinfectant is brought out 

In Section II Graham deals with the Prevention of Chronic Empyema, 
a condition produced by fibrosis of the lung and by solid exudate, both inter- 
fering with pulmonary expansion He rightly maintains that the best treat- 
ment is by the shortest method which will accomplish sterilization and 
obliteration of the diseased pleural cavity He prefers a solution of the 
exudate by Dakin’s fluid to mechanical decortication Others, however, have 
found surgical mobilization of the lung necessary when the hypochlorite has 
failed Graham seems to disapprove of permitting the chest wound to heal 
in the presence of an apparently sterile pneumothorax Here many surgeons 
ivill differ, since m a large proportion of these cases, permanent cure with 
full obliteration of the cavity has been observed 

Section III is devoted to the importance of a high calory diet (3500) so 
as to improve nutrition This and the advantages of the free ingestion of 
water are too little appreciated by the general mass of the profession, 
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and Giaham has done well to einphasi/e the necessity of tliese adjuncts 
to convalescence 

Section IV is occupied b) a distussioii of a few inattcis not previouslv 
taken up The tieatinent of jnilmonan fistulas and the necessitj for regaid- 
ing them as possible outlets foi suj>puiations within the lung are mentioned 

“ When IS an emp}cm,i healed’ ’ is jiaith answeied In the statement that 
numerous cultuies should ha\e demonsti.iled piohahle stenlit)' before the 
opening ina} be permitted to close, and that he.ihng maj not be consideied 
as secuie foi at least six months 

In an addendum, the authoi admits that o\\ing to the thin and fragile 
canine mediastinum dogs m<n not in all icspects he suitable foi cxpeiiments 
which bear upon human conditions This ma\ he tiue of suigei} upon the 
healthy chest but it certainh docs not invalidate the conclusions draw’ii fioin 
a study of emp}ema 

The gi eater part of Graham s woik w'as done befoic 1920 the date when 
the S D Gross pure w’as awaided to the cssa\ which forms the bulk of the 
book, and theiefoie mam of its facts aie famihai to thoiacic suigeons This 
does not, how’e\ei altei the ^aluc of the pieseiit \olume but places it lather 
among those which should he found on ones hbrai \ shehes 
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